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PREFACE. 


MY  central  object  in  this  work  is  to  discuss  the 
relation  of  the  psychology  of  man  to  that  of 
the  higher  animals,  since  such  a  discussion 
forms  in  my  opinion  the  best  introduction  to  Com- 
parative Psychology.  A  secondary  object,  subordinate 
indeed,  yet  forming  an  integral  part  of  my  plan,  is  to 
consider  the  place  of  consciousness  in  nature,  the 
relation  of  psychical  evolution  to  physical  and  bio- 
logical evolution,  and  the  light  which  comparative 
psychology  throws  on  certain  philosophical  problems. 

It  was  my  original  intention  to  compare  my  own 
results  with  those  which  have  been  reached  by  pre- 
vious observers  and  thinkers  in  this  field  of  investiga- 
tion and  inquiry.  But  I  found  that,  in  the  first  place, 
this  would  largely  increase  the  bulk  of  the  book  ;  that, 
in  the  second  place,  it  would  introduce  a  controversial 
tone,  which  I  was  desirous  of  avoiding ;  and  that  it 
would  in  other  ways  interfere  with  what  appeared 
the  most  convenient  mode  of  developing  my  subject. 
I  therefore  abandoned  my  original  intention,  and 
adopted  a  more  direct  method  of  exposition  and  dis- 
cussion. It  is,  however,  all  the  more  incumbent  on 
me  to  acknowledge  my  indebtedness  to  my  pre- 
decessors and  contemporaries.  Those  whose  acquaint- 
ance with  the  subject  is  most  wide  and  extensive,  will 
best  be  able  to  judge  how  far  what  I  have  written  is  a 
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mere  restatement  of  what  has  already  been  written, 
and  how  far,  if  at  all,  I  have  done  something  towards 
advancing  the  boundaries  of  our  knowledge  or  render- 
ing the  knowledge  that  we  possess  clearer  and  more 
exact.  Others  will  perhaps  do  well  to  regard  me  as  a 
secretary  who  has,  I  trust,  with  due  diligence  thrown 
into  convenient  form  the  data  with  which  he  has  been 
supplied. 

It  is  right  that  I  should  particularly  call  attention 
to  my  indebtedness  to  the  works  of  Mr  Herbert 
Spencer,  whose  description  of  relations  as  "  the 
momentary  feelings  accompanying  transitions "  in 
consciousness  contains  the  germinal  idea  from  which 
my  own  treatment  of  the  perception  of  relations  has 
developed  ;  of  Professor  William  James,  whose  con- 
ception of  a  wave  of  consciousness  I  have  adopted  ; 
of  Professor  Romanes,*  to  whom  I  owe  much,  and  in 
many  ways ;  and  of  Professor  Mivart,  in  whose  writings 
I  find  many  things  with  which  I  am  in  cordial  agree- 
ment, and  not  a  little  from  which  I  must  dissent. 

In  the  body  of  the  work  there  will  be  found  a 
description  of  certain  experiments  and  observations 
on  newly-hatched  chicks  and  ducklings,  some  of  which 
have  already  been  published  in  the  Fortnightly  Review 
for  August  1893,  and  *n  Natural  Science  for  March 
1894.  Similar  observations  have  been  made  by 
previous  observers,  and  the  results  obtained  by 
Douglas  Spalding  and  Professor  Eimer  are  often 
quoted.  In  my  own  work  on  "Animal  Life  and 
Intelligence"  I  cited  some  of  these  results.  Shortly 

*  The  death  of  Professor  Romanes,  since  this  too  brief  acknowledg- 
ment of  all  that  I  owe  to  him  was  written  and  printed,  has  entailed  a  loss 
to  Science  which  is  irreparable,  and  a  loss  to  his  personal  friends  which 
lies  too  deep  for  words. 
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after  the  publication  of  that  book,  I  received  from  my 
friend,  Mr  T.  Mann  Jones,  a  letter  informing  me  that 
experiments  and  observations  of  his  own  gave  different 
results,  and  had  led  him  to  regard  with  critical  sus- 
picion much  that  was  written  about  the  "  philosopher's 
chick."  He  especially  adduced  the  instinctive  know- 
ledge of  the  cry  of  a  hawk,  as  such,  said  to  be  shown 
by  young  turkeys  in  the  absence  of  individual  experi- 
ence, as  in  his  opinion  an  unwarrantable  assumption. 
I  therefore  determined  to  carry  out  a  series  of  obser- 
vations for  myself,  especially  as  I  wished  to  study 
association  in  young  birds.  The  results  of  these 
observations  are,  on  the  whole,  confirmatory  of  those 
to  which  Mr  Mann  Jones's  investigation  (which  I  trust 
he  may  be  induced  to  publish)  had  led  him.  With 
regard,  therefore,  to  the  observations  and  experiments 
in  this  matter  described  in  this  book,  I  would  ask  the 
reader  to  bear  in  mind,  that  they  are  repetitions  of 
similar  observations  made  by  many  previous  observers; 
that  the  results  to  which  they  lead  differ  in  some 
respects  from  those  obtained  by  Spalding  and  by 
Professor  Eimer  ;  and  that  they  are,  in  their  general 
tendency,  confirmatory  of  the  views  which  Mr  Mann 
Jones  has  communicated  to  me,  and  of  the  general 
conclusions  on  instinct  in  young  birds  advocated  by 
Dr  A.  R.  Wallace,  Mr  W.  H.  Hudson,  and  others. 

I  have  laid  much  stress  on  the  paramount  import- 
ance of  systematic  and  sustained  observation  as  the 
only  safe  basis  for  conclusions  concerning  the  intelli- 
gence of  animals.  The  observations,  hereafter  de- 
scribed, of  the  way  in  which  dogs  deal  with  the 
difficulty  of  bringing  a  stick  through  vertical  railings,, 
affords  a  case  in  point.    But  with  regard  to  this  case,. 
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I  should  here  state  that  I  have  received  communica- 
tions from  two  correspondents — Miss  M.  E.  Garnons 
Williams  and  "Ouida" — describing  observations  which 
show  that  dogs  sometimes  meet  the  difficulty  without 
preliminary  bungling.  I  do  not  think  that  such  occa- 
sional observations  invalidate  the  conclusions  reached 
by  systematic  investigation.  I  would,  however,  urge 
on  all  those  who  have  the  good  fortune  to  witness  the 
performance  of  some  conspicuously  intelligent  action 
in  any  animal,  not  to  rest  content  with  merely  record- 
ing it,  but  to  make  it  the  basis  of  further  observation 
directed  to  the  end  of  ascertaining  its  true  nature. 
The  records  of  casual  observation  are  not  without 
their  interest ;  but  the  results  of  detailed  investigation 
are,  for  comparative  psychology,  of  far  greater  value. 

I  would  strongly  urge  upon  my  readers  the  advisa- 
bility of  testing,  by  careful  introspection,  all  my  state- 
ments concerning  the  mental  processes  of  man.  Only 
thus  ran  a  valid  basis  either  of  appreciation  or  of 
criticism  be  obtained.  It  must  not  be  forgotten  that 
introspective  psychology  is  an  essential  preliminary 
to  comparative  psychology,  and  that,  if  it  is  to  pro- 
duce results  of  scientific  value,  it  must  be  based  upon 
exact  and  oft-repeated  observation.  Such  observa- 
tion, however,  requires  special  training,  not  less  than 
objective  observation  in  physics  or  in  biology.  It 
would  be  an  inestimable  boon  to  comparative  psycho- 
logy, if  all  those  who  venture  to  discuss  the  problems 
with  which  this  science  deals  would  submit  to  some 
preparatory  discipline  in  the  methods  and  results  of 
introspective  observation. 

I  have  endeavoured  throughout  to  be  self-consistent 
in  my  use  of  technical  terms.    But  it  will  be  noticed 
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that  some  terms,  such  as  "  perception "  and  "  con- 
ception," "  percept "  and  "  concept,"  are  employed  in 
senses  somewhat  different  from  those  which  are 
commonly  accepted ;  and  indeed  different  from 
those  which  I  had  myself  been  led  to  adopt  in 
a  previous  book.  On  this  matter  I  would  court 
criticism.  In  another  work,  now  in  the  press,  entitled 
"Psychology  for  Teachers,''  I  have  further  endeavoured 
to  give  clear  expression  to  my  views  in  this  matter ; 
and  I  beg  to  refer  those  who  are  interested  in  the 
matter  to  that  work. 

I  have  received  friendly  help  and  criticism  from 
many  correspondents,  to  whom  I  hereby  tender  my 
best  thanks.  Among  these  I  would  especially  men- 
tion Mr  T.  Mann  Jones,  some  of  whose  observations 
on  animals  are  quoted  in  the  Appendix  of  Mr  Herbert 
Spencer's  volume  on  "Justice."  Mr  Jones  has  been 
good  enough  to  supply  me  with  much  information 
which  is  the  outcome  of  his  wide  experience  of 
domestic  animals,  and  also  to  give  me  permission  to 
make  use  of  the  information  he  thus  placed  at  my 
disposal.  One  of  my  chief  grounds  for  not  availing 
myself  of  this  privilege,  is  my  hope  that  Mr  Jones  may 
himself  be  induced  to  publish  a  work  on  animal  intelli- 
gence, in  which  these  observations  would  find  a  fitting 
place.  But  I  am  anxious  here  to  acknowledge  how 
helpful  my  correspondence  with  him  has  been  to  me 
in  my  own  work.  Another  correspondent  who  has 
favoured  me  with  helpful  criticism  is  Mr  H.  B. 
Medlicott.  If  the  following  pages  show  that  I  am  not 
able  fully  to  accept  the  view  which  he  put  forward  in 
his  pamphlet  on  "The  Evolution  of  Mind  in  Man,"  I 
can  assure  him  that  I  am  not  the  less  grateful  for  the 
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elucidation  of  that  view  with  which  he  has  favoured 
me  in  private  correspondence.  I  have  also  to  thank 
my  friends  Mr  Norman  Wyld  and  Mr  Sidney  H. 
Reynolds,  my  brother  Dr  Llewellyn  Morgan,  and 
Miss  Ashe,  for  the  trouble  they  have  taken  in  reading 
much  of  my  work  in  MS.  or  in  proof,  and  for  the 
valuable  assistance  they  have  rendered  me. 

In  conclusion,  I  desire  to  express  my  indebtedness 
to  the  Editors  and  Publishers  of  the  Fortnightly 
Review,  the  Monist,  the  New  World,  and  Natural 
Science,  for  their  courteous  permission  to  introduce 
parts  of  articles  which  have  appeared  in  their  page6. 

C.  Lloyd  Morgan. 

Bristol,  September  1894. 
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PROLEGOMENA. 

IN  a  treatise  on  human  psychology,  it  may  be  possible 
and  advisable  to  proceed  on  purely  empirical  lines  and 
to  keep  in  the  background  the  philosophy  of  the  subject. 
But  in  a  consideration  of  comparative  psychology,  which 
introduces  the  conception  of  evolution,  and  of  the  relation 
of  mind  to  the  organism,  such  a  procedure  seems  to  be 
neither  possible  nor  advisable.  It  will  conduce  to  clearness 
and  prevent  misconception,  therefore,  if  I  here  prefix  to  my 
work  an  introductory  section,  containing,  in  the  form  of 
prolegomena^  a  succinct  account  of  the  monistic  views 
which  I  accept*  Nearly  every  philosopher  contends 
now-a-days  that  he  is  a  monist.  But  there  are  monists  and 
monists.  I  must  therefore  endeavour  to  state  clearly  the 
form  of  monism  which  I  accept. 

First  of  all,  I  accept  a  monistic  theory  of  knowledge. 
The  dualist  starts  with  the  conception  of  a  subject  introduced 


*  Those  for  whom  philosophy  has  no  special  interest  will  do  well  to 
pass  over  these  prolegomena  and  proceed  at  once  to  Chapter  I.  Those 
on  the  other  hand  for  whom  the  philosophical  interest  is  central  should 
ve-read  this  section  after  the  perusal  of  the  body  of  the  book. 

A 


2  INTRODUCTION  TO  COMPARATIVE  PSYCHOLOGY. 

into  the  midst  of  a  separately  and  independently  existent 
objective  world.  For  him  the  problem  of  knowledge  is  how 
these  independent  existences,  subject  and  object,  can  be 
brought  into  relation.  In  the  monistic  theory  of  knowledge  it  is 
maintained  that  to  start  with  the  conception  of  subject  and 
object  as  independent  existences  is  false  method,  and  that 
the  assumed  independence  and  separateness  is  nowise 
axiomatic.  Starting  then  from  the  common  ground  of 
naive  experience,  it  contends  that,  prior  to  philosophizing, 
there  is  neither  subject  nor  object,  but  just  a  bit  of  common 
practical  experience.  When  a  child  sees  a  sweet,  or  when  a 
dog  sees  a  cat,  there  is  a  piece  of  naive  and  eminently  real 
experience  upon  which  more  or  less  energetic  action  may 
follow.  It  is  only  when  we  seek  to  explain  the  experience 
that  we  polarize  it  in  our  thought  into  subject  and  object. 
But  what  logical  right  have  we  to  say  that  the  subject  and 
object,  which  we  can  thus  distinguish  in  thought,  are 
separate  in  existence?  No  doubt  it  is  a  not  uncommon, 
and  a  not  unnatural,  fallacy  to  endow  with  independent 
existence  the  distinguishable  products  of  our  abstract  and 
analytic  thought.  The  distinguishable  redness  and  scent  of 
a  rose  may  thus  come  to  be  regarded  as  not  only  distinguish- 
able in  thought,  but  also  separable  in  existence.  But,  until 
it  shall  be  shown  that  "  distinguishable  in  thought "  and 
"  separate  in  existence  "  are  interchangeable  expressions,  or 
that  whatever  is  distinguishable  is  also  independent,  the  con- 
clusion is  obviously  fallacious.  And  it  is  this  fallacy  which 
the  monist  regards  as  the  fundamental  error  of  the  dualistic 
theory  of  knowledge.  While  dualism,  then,  starts  with 
what  I  deem  the  illegitimate  assumption  of  the  independence 
of  subject  and  object,  the  monist,  starting  from  the  common 
ground  of  experience,  looks  upon  subject  and  object  as  the 
distinguishable  aspects  of  that  which  in  experience  is  one 
and  indivisible.  They  are  distinct  from  each  other,  and  the 
distinction  is  fundamental ;  but  they  are  nowise  independent 
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and  separate  in  existence.  The  apparent  dualism  is  a 
dualism  of  aspect,  not  a  dualism  of  existence.  It  need  only 
be  added  that  this  is  a  theory  of  knowledge,  and  of  the 
experience  of  which  knowledge  is  the  outcome.  Of  that 
which  is  not  known  and  not  experienced,  it  neither  asserts 
nor  denies  anything.  But,  accepting  as  it  does  the  reality 
of  experience,  it  does  assert  that  the  aspect  which  we  polarize 
as  objective  is  just  as  real,  and  real  in  the  same  sense,  as  the 
aspect  we  polarize  as  subjective.  The  reality  of  object  and 
subject  is  strictly  co-ordinate.  And  those  who  hold  this  view 
regard  as  little  better  than  nonsense  the  assertion  that  whereas 
the  reality  of  the  subject  is  unquestionable,  the  reality  of  the 
object  is  a  matter  that  is  open  to  discussion.  Self  and 
cosmos  are  of  co-ordinate  reality  :  they  are  the  polarized 
aspects  of  experience  as  explained  through  reason. 

But  a  theory  of  knowledge  is  not  a  complete  interpretation 
of  nature.  There  lies  on  a  lonely  mountain  height  a  stone. 
I  ascend  the  mountain,  and  the  stone  becomes  an  object 
of  experience.  That  we  may  explain  on  our  monistic  theory 
of  knowledge.  But  how  about  the  stone  before  I  got  there, 
and  after  I  had  left  the  mountain  top,  when  it  was  not  yet 
or  no  longer  an  object  of  experience  ?  To  this  question  the 
theory  of  knowledge  that  is  modest  and  knows  its  business 
replies  : — "  I  do  not  know.  I  deal  with  experience.  I  can 
tell  you  nothing  concerning  that  which  is  not  yet  experienced 
or  no  longer  experienced.  That  is  a  matter  of  the  inter- 
pretation of  nature." 

There  are  some  excellent  folk  who  believe  that  a  philosophy 
can  be  built  up  without  assumptions.  I  am  not  among  their 
number.  Hypotheses,  or  assumptions,  are  as  necessary  in 
philosophy  as  they  are  in  science.  I  assume  that  nature  is 
wider  than  actual  experience.  I  assume  that  the  stone  on 
that  lonely  mountain  top  exists  in  some  form  capable  of  again 
appearing  as  object,  and  that  this  continuous  existence  is 
quite  independent  of  whether  anyone  is  there  to  experience  it 
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as  object  or  not.  I  cannot  possibly  prove  this,  and  do  not 
attempt  to  do  so.  I  suppose  I  accept  it  for  this  reason, 
that  of  the  two  hypotheses  (a)  that  it  continues  to  exist  in 
some  form  or  other  whether  it  be  an  object  of 
experience  or  not,  and  (b)  that  it  dodges  in  and  out  of 
existence  according  as  it  is  experienced  or  not-experienced, 
(a)  appeals  to  me  as  the  more  rational  assumption.  Anyhow, 
if  I  cannot  prove  (a),  neither  can  anyone  else  prove  (b).  I 
assume,  then,  that  the  world,  which  forms  the  objective 
aspect  of  experience,  continues  somehow  to  exist  quite 
independently  of  its  being  sensed  or  perceived.  That 
there  is  a  nature  to  interpret  is  thus  an  hypothesis  or 
assumption,  the  sole  justification  of  which  is  that,  though  it 
can  never  be  proved,  it  accords  more  satisfactorily  with  the 
facts  of  experience  than  any  other  assumption.  It  does  not 
conflict  with,  but  supplements  the  monistic  theory  of  know- 
ledge. It  fills  in  the  gaps  of  actual  experience  with  "  per- 
manent possibilities  "  of  experience. 

I  pass  now  to  a  second  phase  of  monism.  I  accept 
a  monistic  interpretation  of  nature.  What  do  I  mean 
by  a  monistic  interpretation  ?  Well,  the  essence  of  this 
view  comes  out  when  we  consider  the  position  of  man 
in  nature.  According  to  this  hypothesis,  man,  as  an 
organism,  is  one  and  indivisible  (though  variously  maimable), 
no  matter  how  many  aspects  he  may  present  subjectively  or 
objectively.  That  the  inorganic  and  organic  world  have 
reached  their  present  condition  through  process  of  evolu- 
tion, is  now  widely  accepted.  But  the  dualist  contends 
that  mind  is  a  separable  existence,  sui  generis,  forming  no 
part  of  the  natural  world  into  which  it  is  temporarily  intro- 
duced. Here  the  monist  joins  issue,  and  contends  that, 
alike  in  its  biological  and  its  psychological  aspect,  the 
organism  is  the  product  of  evolution  ;  that  mind  is  not  extra- 
natural  nor  supra-natural,  but  one  of  the  aspects  of  natural 
existence. 
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Observe  the  frankly  hypothetical  nature  of  this  view.  The 
monist  assumes  that  what  we  call  nature  is  co-extensive  with 
knowable  existence.  He  assumes  that  far,  very  far,  as  we 
may  be  at  present  from  anything  like  a  complete  or  adequate 
explanation  of  nature,  yet  still  this  nature  is  explicable,  and 
that  by  one  method,  the  method  of  scientific  procedure. 
Herein  lies  the  essence  of  monism  as  an  interpretation  of 
nature.  If  in  the  wide  region  of  the  known  and  the  know- 
able  there  be  any  modes  of  existence  which  not  only  are 
not  explicable,  but  from  their  very  nature  never  can  be 
explicable,  as  parts  of  one  self-consistent  whole,  our  monism 
falls  to  the  ground.  We  contend  that  it  is  this  to  which 
science,  philosophy,  poetry,  ay  and  religion  too,  has  been 
tending  throughout  the  centuries  of  human  progress. 

A  monistic  interpretation  of  nature,  so  long  as  it  holds 
true  to  the  main  principle  of  being  throughout  self-consistent, 
allows  any  amount  of  individual  freedom  in  the  treatment  of 
details.  It  is  characterized,  not  by  the  possession  of  a 
common  scientific  or  philosophic  creed,  but  by  a  common 
aim.  It  appears  to  me,  for  example,  that  in  the  evolution 
which  sweeps  through  nature,  the  process  is  throughout 
characterized  by  the  following  traits: — (i.)  It  is  selective; 
(2.)  it  is  synthetic;  (3.)  it  tends  from  chaos  to  cosmos. 
And  these  traits  seem  to  me  characteristic  .  alike  of 
inorganic,  organic,  and  mental  evolution.  Now  I  dare  say 
there  are  not  half-a-dozen  independent  monists  who  will 
agree  with  me  in  singling  out  these  three  traits  for  especial 
prominence.  But  what  does  that  matter?  My  aim  is 
monistic,  as  is  also  theirs.  And  there  is  plenty  of  room  for 
many  differences  and  even  divergences  of  opinion  among 
those  who  are  in  search  of  a  self-consistent  theory  of  thought 
and  things. 

I  now  turn  to  a  third  aspect  of  monism,  which  may  be 
termed  analytic  monism.  This  consists  in  an  analysis  of  the 
object  of  knowledge,  or  in  other  words,  of  nature  as  known 
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and  knowable.  Now  here  it  is  essential  quite  clearly  to 
grasp  the  fact  that  all  that  we  know  must,  in  the  act  of 
becoming  known,  be  an  object  of  knowledge.  The  object 
of  knowledge  is  not  merely  the  object  of  sense,  but  includes 
also  the  object  of  thought.  All  that  we  know  of  the  subject, 
all  that  we  attribute  to  the  self,  must,  in  becoming  known, 
be  the  object  of  thought.  It  is  only  in  reflection  or  intro- 
spection, which  is  also  retrospection,  that  this  is  possible. 
You  cannot  analyse  any  bit  of  experience  at  the  moment 
when  it  is  being  experienced,  you  can  only  look  back  upon 
it  in  a  subsequent  moment  of  reflection.  In  that  subsequent 
moment  it  may  be  polarized  into  object  and  subject,  and 
either  the  objective  aspect  or  the  subjective  aspect  may  then 
be  the  object  of  thought.  In  this  way  the  subjective  aspect 
of  experience  in  moment  (n)  may  be  the  object  of  thought- 
experience  in  any  subsequent  moment  (q).  But  never  can 
the  subject  of  experience  in  any  moment  be  the  object  of 
knowledge  in  the  same  moment.  Hence  it  follows  that 
without  reflection  there  can  be  no  knowledge  of  the  sub- 
jective aspect  of  experience.  And  hence  it  follows  also  that 
our  knowledge  is  always  dealing  with  the  self  of  a  moment 
ago.  It  is  an  assumption  which  can  never  be  proved,  but 
one  on  the  validity  of  which  we  all  place  implicit  reliance, 
that  the  subject  is  continuous,  and  that  the  subject  of  the 
present  moment  is  practically  identical  with  the  subject  of  a 
moment  ago,  of  which  we  have  knowledge  through  reflective 
thought.  * 

Let  us  now  take  that  natural  object  which  we  call  a  man, 
and  let  us  assume  that  he  is  constituted  in  all  essential 
respects  as  we  are.  We  analyse  him  in  thought ;  and  we 
may  carry  our  analysis  but  a  short  distance,  or  as  far  as  ever 
we  can.  Analyse  him  a  little  way  down,  and  we  reach  the 
conception  of  body  and  mind.  It  is  clear  that  the  concepts 
of  this  analysis  are  closely  connected  in  origin  with  the 
concepts  reached  by  the  analysis  of  experience,  and  that  body 


PROLEGOMENA. 


1 


and  mind  are  analogous  to  the  object  and  subject  of  sense 
experience.  Now  the  fact  to  which  analytic  monism  should, 
as  it  seems  to  me,  stick  close,  is  that  body  and  mind  are  the 
products  of  analysis.  What  is  practically  given  is  the  man  ; 
and  this  man  is  one  and  indivisible,  though  he  maybe  polarized 
in  analysis  into  a  bodily  aspect  and  a  conscious  aspect.  It 
may  be  said  that  this  is  an  assumption.  Granted.  It  is 
part  of  the  fundamental  assumption  of  the  monistic  inter- 
pretation of  nature.  According  to  that  assumption  or  hypo- 
thesis, the  organism  in  all  its  aspects  is  a  product  of  natural 
evolution.  We  proceed  to  study  that  product.  We  analyse 
these  aspects.  We  find  that  a  certain  group  of  them  hang 
together  in  a  special  way,  and  we  call  them  bodily  aspects ; 
and  we  find  that  a  quite  different  group  of  them  hang 
together  in  their  special  way,  and  we  call  them  mental 
aspects.  There  is  no  getting  on  without  an  hypothesis  of 
some  kind,  and  this  is  the  one  which  the  monist  adopts. 
The  dualist  says  that  the  organism  in  its  bodily  aspect  is  a 
product  of  evolution,  or  of  some  other  process  of  genesis, 
and  that  the  mind  is  implanted  therein  by  some  extra- 
natural  process.  That  is  his  assumption.  The  future  must 
decide  which  assumption  is  the  more  reasonable. 

According  to  the  monistic  assumption,  then,  the  organism 
is  one  and  indivisible,  but  is  polarizable  in  analytic  thought 
into  a  bodily  and  a  mental  or  conscious  aspect.  Body  and 
mind,  like  object  and  subject,  are  distinguishable  but  not 
separable.  And  now  we  may  proceed  to  carry  the  analysis 
deeper.  We  reach  the  brain,  or  some  part  of  it ;  and  here 
our  analysis  discloses,  as  one  aspect,  certain  forms  of  nervous 
change  or  transformation  of  energy,  and,  as  the  other  aspect, 
certain  phases  of  consciousness.  Note  clearly  that  this  is 
merely  through  carrying  further  the  same  process  of  analysis; 
and  that,  of  the  products  of  analysis,  neither  can  claim 
priority  or  superior  validity  to  the  other.  They  are  strictly 
co-ordinate :  each  is  as  real  as  the  other.    The  true  reality 
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is  the  man  with  which  the  analysis  starts  :  no  valid  product 
of  the  analysis  of  that  man,  through  the  application  of 
rational  thought,  can  be  more  real  than  another. 

The  question  then  arises :  Given  an  organism  in  which 
analysis  gives  two  aspects,  complex  energy  and  complex 
consciousness,  from  what  have  these  been  evolved  by  an 
evolution  which  is  selective,  synthetic,  and  cosmic  or  deter- 
minate ?  From  the  nature  of  the  case,  the  bodily  aspect  is 
that  of  which  alone  we  can  have  objective  knowledge.  We 
trace  the  evolution  backwards  and  find,  in  our  interpreta- 
tion thereof,  simpler  and  simpler  organisms,  until  the  organic 
passes  into  the  inorganic.  We  find  the  energy  less  and  less 
complex  as  we  look  back  through  the  vista  of  the  past.  And 
what  about  the  other  aspect  ?  Does  it  not  seem  reasonable 
to  suppose  that,  no  matter  what  stage  we  select,  analysis 
would  still  disclose  the  two  aspects  ?  That  with  the  simpler 
modes  of  nerve-energy  there  would  go  simpler  modes  of 
consciousness,  and  that  with  infra-neural  modes  of  energy 
there  would  be  infra-consciousness,  or  that  from  which  con- 
sciousness as  we  know  it  has  arisen  in  process  of  evolution  ? 
This  is  admittedly  speculative.    But  is  it  illogical  ? 

Let  us  return,  however,  from  this  speculative  excursion,  to 
emphasize  again  the  fact  that  for  monism  the  organism  in 
practical  experience  is  the  starting-point ;  that  it  is  one  and 
indivisible,  though  it  has  different  aspects,  which  may  be 
distinguished  in  analytic  thought;  and  that  these  aspects 
are  strictly  co-ordinate — neither  is  before  nor  after  the  other. 

Opposed  to  such  a  view  are — (i.)  the  hypothesis  of 
materialism,  according  to  which  the  body  is  the  real  sub- 
stance, the  mind  being  one  of  its  properties ;  and  (2.)  the 
hypothesis  of  what  may  be  termed  psychism,  which  is,  in 
the  words  of  Charles  Kingsley,  that  "  your  soul  makes  your 
body,  just  as  a  snail  makes  its  shell,"  that  mind  is  the  reality 
and  body  the  mere  phenomenal  appearance.  These  views 
depart  from  the  cardinal  principle  of  monism,  which  is  that 
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practical  experience  is  the  fountainhead  of  reality.  They 
give  to  one  product  of  the  analysis  of  this  experience  a 
validity  superior  to  that  of  another  product  of  this  analysis. 

Now  analytic  monism  by  itself  is  insufficient  and  partial. 
It  is  open  to  the  criticism  that,  while  professedly  monistic, 
it  postulates  a  dual  aspect,  and  is  therefore  merely  dualism 
in  disguise.  But  this  criticism  falls  to  the  ground  when  this 
analytic  monism  is  taken  in  association  with  the  monistic 
theory  of  knowledge  and  the  monistic  interpretation  of 
nature  and  of  man.  Monism  must  be  judged  as  a  whole,  or 
not  at  all.  Its  cardinal  tenets  are : — That  nature  is  one  and 
indivisible,  and  is  explicable  on  one  method,  the  method  of 
knowledge;  that  experience  is  one  and  indivisible,  though  we 
may  distinguish  its  subjective  and  objective  aspects;  that 
man  is  one  and  indivisible,  though  our  analysis  may  disclose 
two  strongly  contrasted  aspects,  body  and  mind.  It  con- 
tends that  man  in  both  aspects,  biological  and  psychological, 
is  the  product  of  an  evolution  that  is  one  and  continuous ; 
and,  combining  the  results  of  its  theory  of  knowledge  with 
those  of  its  analysis  of  man,  it  identifies  the  mind,  as  a 
product  of  evolution,  with  the  subject,  as  given  in  expe- 
rience. 

There  is  one  further  result  of  the  analysis  of  experience 
upon  which  I  must  briefly  touch  in  bringing  these  pro- 
legomena to  a  conclusion.  Monism  regards  nature  and 
experience  as  one  and  indivisible,  and  all  apparent  dualism, 
as  a  dualism  of  aspect,  distinguishable  in  thought,  but 
indissoluble  in  existence.  It  contends,  as  I  have  endeavoured 
to  show,  that  the  individual  mind  on  the  one  hand,  and  the 
cosmos  on  the  other  hand,  are  alike  products  of  an  evolution 
which  is  one  and  continuous.  In  both  the  products  which 
we  thus  distinguish  we  find  a  synthesis  which  is  selective 
and  determinate.  Empirically,  that  is  as  far  as  we  are 
justified  in  going.  Empirically  we  must  just  accept  this 
continuous  and  progressive  synthesis  as  the  ultimate  con- 
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elusion  of  science.  But  it  is  characteristic  of  man  as  a 
thinker  that  he  is  seldom  able  to  stop  here.  He  is  con- 
strained to  take  one  further  step  in  his  analysis ;  and  it  only 
remains  for  me  to  indicate  the  nature  of  this  final  step  as 
viewed  in  the  light  of  a  monistic  philosophy.  The  selective 
synthesis  of  the  cosmos,  which  we  call  evolution,  is  regarded 
as  the  manifestation,  under  the  conditions  of  time  and 
space,  of  an  underlying  activity  which  is  the  ultimate  cause 
thereof.  This  underlying  activity  is  not  a  product  of 
evolution ;  it  is  that  in  and  through  which  evolution  is 
rendered  possible.  In  like  manner  the  selective  synthesis 
of  my  mind,  which  we  term  its  natural  development,  is 
regarded  as  the  manifestation,  under  the  conditions  of  time 
and  space,  of  an  underlying  activity,  one  in  existence  with 
and  yet  distinct  in  analysis  from  that  of  the  cosmos  at  large. 
This  underlying  activity,  which  is  the  ultimate  essence  of 
my  individual  personality,  is  not  a  product  of  evolution ;  it 
is  that  in  and  through  which  the  evolution  of  my  conscious- 
ness is  rendered  possible.  Object  and  subject  are  thus  the 
correlative  modes  of  manifestation  of  an  underlying  activity, 
one  in  existence,  but  none  the  less  fundamentally  distinct 
in  aspect. 
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CHAPTER  I. 

THE  WAVE  OF  CONSCIOUSNESS, 

T  DO  not  propose  to  begin  by  defining  consciousness. 

Any  definition  would  be  found,  when  analysed,  to 
involve  a  direct  reference  to  primary  experience.  I  shall 
therefore  assume  that  my  reader  has  this  primary  expe- 
rience; that  he  is  conscious,  and  that  he  knows  what  I 
mean  when  I  say  that  he  is  conscious.  And  I  ask  him  to 
verify  in  his  own  experience  the  preliminary  statements 
which  I  make  in  this  chapter.  The  first  of  these  is,  that  we 
are  only  directly  aware  of  present  states  of  consciousness. 
I  use  the  word  "present,"  not  in  its  abstract  sense  of  an 
ideal  boundary  between  past  and  future,  but  as  descriptive 
of  a  short  but  not  inappreciable  period  of  time.  I  shall 
speak  of  this  short  period  of  time  as  the  moment  of  con- 
sciousness. This  phrase,  as  used  in  this  work,  is  descriptive 
of  the  short  period  which  constitutes  the  nozv  of  conscious- 
ness. We  are  only  directly  aware,  I  repeat,  of  that  which 
transpires  within  the  moment  of  consciousness.  This  may, 
however,  seem  to  be  contrary  to  experience.  It  may  be 
objected  that  consciousness  deals  not  only  with  the  present 
but  also  with  the  past  and  with  the  future ;  that  this,  indeed, 
is  one  of  its  distinctive  features.  But  a  little  consideration  will 
enable  us  to  see  that  the  past  or  the  future  must  be  made 
present  to  consciousness  through  memory  or  anticipation. 
The  recollection  of  this  morning's  breakfast  is  a  present 
state  of  consciousness ;  and  the  expectation  of  to-morrow's 
sunrise  is  also  a  present  state  of  consciousness.  That  is  to 
say,  in  strict  phraseology,  consciousness  does  not  deal  with 
the  past  or  the  future,  but  with  representations  of  past  or 
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future  events.  And  these  representations  occur  in  the 
present  moment  of  consciousness. 

The  next  thing  to  notice  is,  that  in  each  present  moment 
there  is  sequence  and  change.  The  question  has  been 
raised  whether,  in  the  absence  of  such  change,  we  can  be 
conscious  at  all, — whether  such  change  is  not  one  of  the 
primary  conditions  of  consciousness.  We  need  not  here 
discuss  this  question.  It  is  sufficient  that  for  ordinary 
practical  experience,  in  any  moment  of  consciousness  psychi- 
cal states  are  constantly  coming  into  being,  and  passing 
away,  and  are  continually  changing  as  they  pass.  Repeat 
aloud  some  familiar  lines  of  poetry,  and  stop  suddenly  after 
any  word  in  the  course  of  your  recitation.  You  will  be 
conscious  of  the  last  words  you  have  uttered  just  fading 
away,  and  of  new  words,  not  yet  uttered,  but,  as  we  say,  on 
the  tip  of  the  tongue,  just  coming  into  consciousness.  So 
too  in  hearing  a  familiar  piece  of  music,  one  feels  the 
coming  harmonies  before  they  are  played.  Fix  your  eyes 
upon  any  word  near  the  middle  of  this  page ;  that  word  is 
sharp,  clear-cut,  and  well-defined  in  vision.  Other  words 
near  it,  above  and  below  as  well  as  on  either  side,  are 
visible,  but  not  clearly  defined.  The  rest  of  the  page  is  also 
visible,  and  probably  a  good  deal  more  besides,  but  only 
dimly  and  in  hazy  outlines.  Now  read  on  slowly.  Your 
consciousness  will  pass  on  from  word  to  word;  but  you 
will,  I  think,  be  aware  of  the  coming  words,  which  are,  so  to 
speak,  dawning  upon  consciousness,  and  of  the  words  you 
have  just  read  waning  out  of  consciousness.  Ask  some  one 
to  read  aloud  rapidly  from  a  well-printed  page,  and  as  he 
does  so  slip  a  piece  of  blank  paper  over  the  text.  He  will 
read  six  or  seven  words  beyond  that  which  he  was  pro- 
nouncing when  the  page  was  covered.  In  turning  over  for 
a  pianist,  you  must  do  so  more  or  less  in  advance  of  the 
chords  he  is  actually  playing. 

The  moment  of  consciousness  thus  embraces  a  psychical 
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wave  with  a  summit  or  crest  of  clear  consciousness,  a  short 
rising  slope  of  dawning  consciousness,  and  a  longer  falling 
slope  of  waning  consciousness.    This  is  very  diagrammati- 


a  summit  or  crest  of  clear  consciousness 

Fig.  t. 

cally  represented  in  Fig.  i.  The  wave  of  consciousness  is 
supposed  to  be  proceeding  from  left  to  right  along  words 
printed  below  it ;  and  when  caught  by  the  instantaneous 
photography  of  thought,  the  word  "  clear "  occupies  the 


Fig.  2. 

summit  of  the  wave;  the  word  "consciousness"  is  just 
rising  or  dawning;  and  the  words  "a  summit  or  crest  of" 
are  waning  out  of  consciousness.  This  is  a  longitudinal 
section  of  the  wave.  Fig.  2  represents  a  plan  of  the  wave ; 
and  if  we  take  a  transverse  section  at  right  angles  to  the 
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Fig.  3. 


line  of  flow  (along  the  dotted  line  in  the  plan),  we  shall 
have  that  which  is  represented  in  Fig.  3.     Here  we  do  not 

of  course  see  the  waxing  and 
waning  of  the  constituent  parts 
of  the  wave,  but  we  have  a 
diagrammatic  representation 
of  the  fact  that  there  are  less 
intense  lateral  elements  in 
consciousness,  that  exist  along- 
side of  those  which  constitute 
the  crest  of  the  wave.  As 
we  read,  the  words  in  the  line 
our  eye  is  following  occupy 
successively  the  summit  of  the 
psychical  wave.  In  Fig.  3  the  word  " clear"  occupies, 
as  before,  the  summit  of  the  wave.  But  our  eye  is  also 
being  affected  by  the  lines  above  and  below,  and  by  the  rest 
of  the  page.  We  do  not  generally  notice  this,  because  it  is 
of  no  practical  importance  in  everyday  life.  For  us,  as 
students  of  psychology,  it  is  important.  We  must  clearly 
grasp  the  fact  that  in  any  moment  of  consciousness,  there 
are  in  addition  to  and  alongside  the  dominant  elements 
constituting  the  summit  of  full  clear  consciousness,  dimly 
felt  elements  which  may  have  little  or  no  direct  connection 
with  those  dominant  elements.  These  we  will  speak  of  as 
subconscious  ;  and  I  beg  the  reader  to  satisfy  himself  in  his 
own  experience  of  the  reality  of  the  existence  of  these  sub- 
conscious elements.  As  I  write,  I  am  dimly  aware  of  the 
ticking  of  the  clock,  of  the  plash  of  rain  against  the  window, 
of  the  position  of  my  body,  of  the  pressure  of  my  clothes, 
of  the  scent  and  taste  of  a  cigarette,  of  an  incipient  head- 
ache, and  of  much  besides.  All  these  are  merely  subcon- 
scious, and  subconscious  in  different  degrees. 

As  the  validity  of  many  of  the  arguments  in  this  book 
depend  upon  the  real  existence  of  subconscious  elements  in 
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the  psychical  wave,  I  will  further  illustrate  my  meaning  in 
another  way  and  in  other  phraseology,  which,  together  with 
that  of  "  the  wave  of  consciousness,"  I  shall  have  frequent 
occasion  to  employ.  My  further  illustration  is  that  from 
vision, — in  most  of  us  the  dominant  sense.  If  we  fix  our 
eyes  on  any  distant  object,  such  as  a  church  spire  or  clump 
of  trees,  this  is  in  the  focus  of  vision ;  but  it  is  set  in  the 
midst  of  a  wide  visual  field.  The  focus  shades  off  into  and 
is  surrounded  by  a  margin,  in  which  the  objects,  instead  of 
being  clear-cut  and  well-defined,  like  the  church  spire  or  the 
clump  of  trees,  are  dim  and  blurred  in  outline.  The  focus 
here  answers  to  the  summit  or  crest  of  the  psychical  wave ; 
the  margin  to  its  subconscious  body,  comprising  all  the  rest 
of  the  wave  other  than  the  crest.  Now,  although  this  illus- 
tration is  based  on  vision,  it  is  applicable  to  consciousness 
generally.  Those  who  have  an  ear  for,  and  some  little 
knowledge  of,  music,  can,  when  they  are  listening  to  a  four- 
part  song,  focus  their  attention  on  the  treble,  alto,  tenor,  or 
bass,  making  that  the  dominant  theme,  and  allowing  the 
other  parts  to  be  marginal.  For  the  ordinary  listener,  the  air 
is  focal,  the  other  parts  marginal.  Music,  which  so  often 
gives  us  a  leading  theme,  vocal  or  other,  and  its  setting  or 
accompaniment,  affords  indeed  an  excellent  illustration  of 
what  I  am  seeking  to  enforce, — that  in  addition  to  what  is 
focal  in  consciousness  (the  theme)  there  is  much  that  is 
subconscious  or  marginal  (the  accompaniment).  And  this 
I  repeat  is  true  not  only  of  vision  or  of  hearing,  but  of 
consciousness  in  general.  I  take  a  walk  in  the  country  with 
a  friend,  and  we  are  discussing  the  relation  of  music  to 
poetry.  This  is  our  theme ;  it  is  focal  to  our  consciousness ; 
the  points  in  the  discussion  as  they  arise  successively 
occupy  the  crest  of  the  psychical  wave.  But  there  is  plenty 
of  accompaniment;  there  is  much  body  to  the  wave.  A 
thousand  sights,  scents,  sounds,  all  breathing  the  life  of 
spring;  the  soft  yet  invigorating  air;  the  tingling  of  the 
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muscles  to  the  exercise, — all  these  form  a  delightful  setting 
to  the  theme,  a  margin  to  the  focus,  a  body  to  the  wave  of 
consciousness.  And  any  one  of  these  subconscious  ele- 
ments may  by  increased  intensity  rise  at  any  moment  into 
dominance,  and  occupy  the  crest  of  the  wave  or  the  focus 
of  consciousness.  My  friend,  for  example,  who  is  a  keen 
naturalist,  stops  in  the  middle  of  his  sentence  to  point  out 
some  rare  bird  which  has  caught  his  attention.  Often 
when  one  is  reading  or  listening  to  a  discourse,  there  is  an 
undercurrent  of  subconsciousness,  wholly  unconnected  with 
the  subject  of  the  book  or  the  lecture ;  presently  this  may 
rise  unbidden,  and  monopolise  the  wave  crest ;  and  one 
finds  that  the  words  over  which  the  eye  has  been  travelling, 
or  which  have  been  falling  upon  the  ear,  have  suggested 
nothing  definite  and  rememberable.  They  have  merely 
entered  the  margin  of  consciousness,  the  focus  being  other 
wise  occupied. 

In  riding  a  bicycle  slight  movements  of  the  handle  are 
constantly  necessary.  But  the  skilful  rider  spinning  along  a 
good  road  guides  the  machine  automatically  or  unconsciously, 
as  we  are  wont  to  say, — subconsciously,  as  we  should  more 
correctly  say.  In  all  matters  of  skill,  when  it  is  well- 
established,  the  mere  carrying  out  of  the  skilled  action  is 
marginal  and  subconscious,  focal  consciousness  being  con- 
centrated on  the  end  to  be  attained,  or  on  some  particular 
factor  in  the  process.  The  swordsman  who  had  to  focus 
his  attention  on,  and  exercise  fully  conscious  control  over 
each  several  parry,  would  soon  succumb  to  his  better  trained 
antagonist  in  whom  all  this  is  a  matter  of  organised  habit 
carried  out  subconsciously.  His  attention  is  focussed  on 
his  adversary's  sword-point.  I  would  ask  the  reader,  who  is 
a  billiard-player,  or  cricketer,  or  a  player  of  lawn-tennis — in 
fact  of  any  game  requiring  skill — to  exercise  a  little  self- 
observation  in  the  matter.  He  will,  if  I  mistake  not,  be  able 
to  verify  the  truth  of  my  assertion,  that  his  focal  conscious- 
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ness  is  constantly  fixed  on  some  salient  point  of  the  skilled 
action,  while  the  application  of  the  skill  to  that  salient  and 
focal  point  is  marginal;  and,  further,  that  this  marginal 
exercise  of  the  skill  is  not  really  unconscious,  but  is  sub- 
conscious. He  who  kicks  a  goal  at  football  rivets  his 
attention  on  striking  the  ball  precisely  there  and  thus ;  all 
the  rest  is  marginal  to  his  consciousness. 

Note  then  the  complexity  of  the  wave  of  consciousness. 
We  are  too  apt  in  psychology  to  pay  attention  solely  to 
focal  consciousness,  omitting  all  reference  to  the  great  body 
of  marginal  subconsciousness.  But  this  is  a  great  mistake. 
The  focal  consciousness  very  often  is  what  it  is  in  virtue 
of  the  subconscious  margin  in  which  it  is  set.  The  dawn- 
ing elements  of  the  psychical  wave,  the  waning  elements, 
and  all  the  marginal  elements,  form  parts  of  any  present 
state  of  consciousness,  and  are  more  or  less  instrumental  in 
determining  its  nature.  I  shall  employ  the  phrase  "  state 
of  consciousness "  to  describe  all  that  is  comprised  in  the 
psychical  wave  in  any  moment  of  consciousness.  This 
embraces  not  only  the  focal  constituent,  but  a  greater  or 
less  number  of  marginal  constituents,  which  form  the 
peculiar  setting  of  the  focus  in  the  moment  of  consciousness 
in  question.  At  different  times  in  the  same  individual, 
and  presumably  in  different  individuals,  the  states  of 
consciousness  whose  succession  constitutes  the  onward- 
flowing  wave,  vary  considerably  in  complexity  and  in 
intensity.  In  moments  of  quiet  concentrated  thought  the 
states  of  consciousness  are  relatively  homogeneous  and 
simple.  In  moments  of  distraction  and  of  bustling  excite- 
ment they  are  heterogeneous  and  complex.  When  we 
languidly  let  our  thoughts  wander  hither  and  thither  with- 
out aim  or  purpose,  the  states  of  consciousness  are  of  low 
intensity ;  but  in  moments  of  keen  excitement,  of  breathless 
interest,  or  of  strenuous  thought,  the  intensity  is  much  in- 
creased.   In  the  psychical  wave,  intensity  may  be  represented 
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by  the  height  of  the  wave-crest  above  the  base  line  which  is 
termed  the  "threshold  of  consciousness;"  complexity,  by 
its  width,  or  the  number  of  constituent  elements  in  the  state 
of  consciousness  embraced  by  the  wave. 

The  phraseology  in  which  I  have  endeavoured  to  express 
some  of  the  observable  facts  of  consciousness,  is  based  on 
that  method  of  diagrammatic  or  graphic  representation 
which  has  been  found  of  conspicuous  assistance  wherever 
it  has  been  employed;  I  mean  the  use  of  curves.  And 
now  we  may  proceed  to  give  to  our  curve  its  simplest 
geometrical  expression.  In  Fig.  4,  the  horizontal  line 
represents  the  threshold  of  consciousness,  the  vertical  line  a 
scale  by  which  the  intensity  of  focal  or  marginal  elements  in 
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Fig.  4. 

consciousness  may  be  measured.  The  several  elements 
which  go  to  the  composition  of  a  state  of  consciousness  are 
thus  spread  out  along  the  curve  in  order  of  their  intensity, 
from  the  focal  constituents  of  maximum  intensity  to  the 
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marginal  elements  near  the  extreme  edge  or  point  of  origin 
of  the  curve,  hardly  rising  at  all  above  the  threshold  of 
consciousness.  In  this  way  it  is  ideally  possible  to  plot 
down  the  curve  of  consciousness.  And  if  in  the  present 
condition  of  our  knowledge,  and  for  reasons  which  will  be 
given  directly,  it  is  practically  impossible  to  represent  with 
anything  approaching  accuracy  either  the  form  of  the  curve 
or  its  conscious  content, — so  complex  and  difficult  of 
analysis  is  a  state  of  consciousness, — yet  this  does  not  show 
that  the  method  of  representation  is  false  in  principle.  The 
question  is  not  whether  the  method  can  at  present  be 
applied  with  complete  exactitude,  but  whether  as  a  method 
it  is  right  in  principle.  I  am  convinced  that  in  principle  it 
is  right.  I  believe  that,  if  we  fail  to  recognise  that  there  is 
such  a  curve  of  consciousness,  that  there  is  a  margin  to 
consciousness  as  well  as  the  focus,  we  shall  find  that  the 
solution  of  some  of  the  problems  of  psychology  presents 
difficulties  which  are  almost  if  not  quite  insuperable. 

But  why  cannot  we  apply  the  method  with  anything 
approaching  accuracy  ?  In  the  first  place,  it  is  difficult  to 
estimate  focal  intensity ;  in  the  second  place,  it  is  quite  im- 
possible, I  think,  to  estimate  the  relative  intensities  of  the 
marginal  elements.  Directly  we  endeavour  reflectively  to 
bring  any  portion  of  the  hazy  marginal  region  into  the  clear 
light  of  focal  consciousness,  we  inevitably  find  that  the 
measure  of  our  success  is  also  the  measure  of  our  failure. 
Directly  we  begin  to  examine  and  measure  any  part  of  the 
margin,  it  thereby  ceases  to  be  marginal  and  becomes  focal. 
In  the  full  light  of  clear  consciousness,  it  must  needs  seem 
other  than  it  was  when  it  lurked  in  the  dim  shadowy  region 
of  subconsciousness.  We  shall  find  this  a  great  source  of 
difficulty  in  some  of  the  investigations  into  the  nature  of  our 
conscious  states,  which  are  to  follow  in  this  book.  More- 
over, the  state  of  consciousness  as  experienced  is  a  complex 
synthetic  product  not  yet  analysed.    The  psychical  wave  in 
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the  moment  of  consciousness  is  one  and  indivisible.  The 
focal  element,  the  dawning  elements,  the  waning  elements, 
the  subconscious  accompaniment,  all  fuse  into  one  state  of 
consciousness,  from  which-no  element  could  be  omitted  with- 
out altering  its  identity  and  making  it  other  than  it  is. 
It  is  only  by  a  process  of  introspection,  or  looking  within 
at  the  workings  of  our  own  consciousness,  that  we  can  gain 
any  direct  knowledge  of  psychical  processes.  But  all  such 
introspection  is  also  retrospection.  We  cannot  examine  the 
psychical  wave  as  it  passes ;  we  can  only  endeavour  to  focus 
it,  or  its  constituent  parts,  in  the  mental  vision,  as  it  was 
when  it  was  passing.  And  here  not  only  is  memory  apt  to 
play  us  tricks,  but,  as  before  noticed,  the  act  of  focussing  a 
marginal  constituent  thereby  makes  it  other  than  it  was. 

The  constant  changes  which  the  psychical  wave  undergoes 
increase  the  difficulty  of  accurately  representing  it  at  any 
one  phase  of  its  unceasing  onward  progress  in  time.  For 
the  wave  never  pauses,  but  must  ever  pass  on  through  new 
changes  to  new  developments.  As  we  read  the  page  of  a 
book,  fresh  words  and  ideas  are  successively  dawning, 
rising  to  the  summit,  and  waning.  The  same  is  true  when 
we  throw  aside  the  book,  and  abandon  ourselves  to  a  train 
of  reverie.  The  wave  of  consciousness  constantly  flows  on, 
lifting  now  these,  now  those,  representations  of  past  or  future 
events  to  its  summit,  and  letting  them  sink  gently  down  its 
backward  slope  into  oblivion.  Even  when  we  look  moodily 
out  of  window,  and  watch  the  rain  falling  continuously 
against  the  same  dull  background  of  leaden  cloud,  the  wave 
of  consciousness  is  not  arrested.  We  merely  place  ourselves 
under  such  conditions  that  the  wave  of  consciousness 
during  succeeding  moments  remains  practically  identical  in 
content.  The  state  of  consciousness  remains  the  same, 
only  in  the  sense  that  the  rain  seems  to  remain  the  same 
because  there  is  a  constant  succession  of  similar  rain- 
drops. 
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There  is  one  more  characteristic  of  the  wave  of  conscious- 
ness that  remains  to  be  noticed.  We  have  seen  that  the 
wave  is  complex,  with  focal  and  duly  subordinated  marginal 
constituents ;  and  we  have  seen  that  in  its  ceaseless  onward 
progress  in  time  it  is  continually  undergoing  change,  so  that 
it  seldom  remains  identical  in  content  for  more  than  a  few 
moments  in  succession.  We  have  now  to  draw  attention  to 
the  fact  that  in  all  its  changes  during  its  onward  course  in- 
time  it  preserves  its  unity  or  individuality.  Continuity  of 
the  psychical  wave  is  unquestionably  a  characteristic  of  our 
conscious  experience,  which  must  neither  be  neglected  nor 
slurred  over.  In  what  then  does  this  continuity  consist? 
When  we  are  reading  rapidly  and  with  interest,  or  when  in 
reverie  we  are  reviewing  an  exciting  or  amusing  scene, 
the  focal  constituents  of  the  wave  are  constantly  changing. 
It  is  not  here,  I  think,  that  we  must  look  for  that  which 
gives  continuity  to  the  wave  as  a  whole.  It  is  rather  in  the 
marginal  body  of  the  wave  that  we  should  seek  those 
relatively  abiding  elements  which  are  carried  on  from  one 
moment  into  the  next,  and  so  on  through  a  whole  series, 
and  which  thus  serve  to  link  the  successive  phases  into  a 
continuum.  For  what  is  necessary  to  give  continuity  to 
anything  which  is  undergoing  continual  transformation  is, 
that  amid  the  successive  changes  of  certain  parts  other 
parts  are  relatively  constant  and  abiding.  Now  there  would 
seem  to  be  two  sets  of  elements  which  contribute  to  the 
relatively  permanent,  and  abiding  subconscious  body  of  the 
wave  of  consciousness.  First,  there  is  a  group  of  sub- 
conscious elements  arising  out  of  the  organic  condition  of 
the  tissues  of  the  body,  which,  although  it  varies  according 
as  we  are  healthy  or  unwell,  fresh  or  tired,  bright  or 
depressed,  yet  retains  a  considerable  amount  of  uniformity. 
While  the  focal  consciousness  of  the  crest  of  the  wave  is 
constantly  changing,  this  organic  contribution  to  its 
marginal  body  retains  a  constancy  sufficient  to  form  a 
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partial  basis  of  continuity.  Secondly,  there  is  a  group  of 
subconscious  elements  arising  out  of  our  intellectual  and 
moral  existence.  Among  these  are  our  settled  purpose  in 
life,  the  ideal  to  which  we  would  attain,  our  fixed  beliefs, 
and  healthy  fundamental  prejudices.  All  these  in  man 
contribute  very  largely  to  that  continuity  of  conscious 
existence  of  which  every  one  of  us  has  daily  experience. 

There  is,  however,  another  important  mode  of  linkage  of 
state  to  state  in  consciousness.  We  have  seen  that  a  more 
or  less  rapid  succession  of  focal  elements  occupy  successively 
the  crest  of  the  wave ;  and  it  is  clear  that  when  any  one  of 
these  is  succeeded  by  that  which  follows,  it  ceases  to  exist 
as  a  focal  state.  Bnt  it  does  not  disappear  out  of  conscious- 
ness. It  is  carried  on  as  a  marginal  element.  This  we  may 
represent  diagrammatically  thus  : — 

A  B  C  D  E  F,  &c. 
a  b  c  d  e,  &c. 
abed,  Sic. 

Here  ABC  are  successive  focal  elements.  But  A  when  it 
ceases  to  be  focal  is  carried  on  as  a,  and  a,  into  the  marginal 
region  of  consciousness.  So  that  when  E  is  focal,  d  and  c 
are  still  hovering  in  the  margin,  and  tending  to  give  con- 
tinuity to  the  phases  in  which  C  D  and  E  are  focal.  D  E 
F,  E  F  G,  and  so  on,  are  similarly  bound  together ;  and  in 
general,  throughout  any  series  of  successive  phases,  con- 
tinuity is  maintained  by  the  constant  carrying  on  of  focal 
elements  into  the  margin.  This  diagrammatic  representa- 
tion is,  of  course,  far  simpler  than  even  our  simplest 
experiences.  When  we  are  reading  a  paragraph,  we  carry 
with  us  to  the  end  the  gist  of  the  preceding  sentences.  In 
the  climax  of  an  interesting  play,  we  retain  in  the  margin  of 
our  consciousness  the  main  drift  of  all  the  preceding  scenes. 
States  of  consciousness  are  enormously  complex,  and  there 
is  room  for  much  marginal  matter  in  the  broad  body  of  the 
psychical  wave. 
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Enough  has  now  been  said  to  give  a  preliminary  con- 
ception of  what  has  been  termed  the  wave  of  consciousness. 
I  am  desirous  that  it  should  be  clearly  grasped  how  very 
complex  a  state  of  consciousness  is ;  and,  yet  with  an 
orderly  complexity,  such  that  we  might  express  the  relative 
intensities  of  the  constituent  elements  in  a  curve.  These 
complex  states  are  constantly  changing  as  the  wave  of 
consciousness  flows  onwards  in  time;  but  amid  all  these 
changes  there  is  a  continuity,  the  nature  of  which  I  have 
endeavoured  to  explain.  The  explanation  as  it  stands  may 
very  likely  seem  inadequate.  But  we  have  at  present  only 
just  made  a  beginning  of  our  study  of  the  wave  of 
consciousness. 
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CHAPTER  II. 

THE  PHYSIOLOGICAL  CONDITIONS  OF 
CONSCLOUSNESS. 

IT  is  now  a  matter  of  familiar  knowledge  that  the  living 
body  contains,  and  is  largely  composed  of,  a  complex 
substance  or  group  of  substances  called  protoplasm,  which 
is  found  in  all  the  tissues,  such  as  muscle,  bone,  or  nerve. 
The  protoplasm  is  found  in  minute  particles  of  various 
shapes^termed  cells ;  and  of  these  cells  or  their  products 
all  parts  of  the  body  are  formed.  Within  the  cells,  during 
life,  chemical  changes  of  a  special  and  complicated  nature 
take  place ;  and  associated  with  these  chemical  changes 
there  are  transformations  of  energy,  of  great  delicacy  and 
complexity.  But  notwithstanding  the  special  nature  of  the 
protoplasmic  substance,  and  the  complicated  character  of 
the  ceaseless  transformations  of  energy,  it  nevertheless 
remains  true  that,  so  far  as  the  body  is  concerned,  all  that 
it  does  or  suffers  belpngs  to  the  category  of  occurrences  in 
the  material  world, — the  world  with  which  physical  and 
physiological  science  have  to  deal.  From  the  physical 
point  of  view  life  is  an  orderly,  or  perhaps  we  had  better 
say  co-ordinated,  sequence  of  transformations  of  energy. 
In  the  living  body  a  particular  kind  of  matter  is  thrilling 
with  a  peculiar  and  complex  series  of  molecular  changes. 
The  special  conditions  under  which  a  living  organism  con- 
tinues to  perform  its  proper  activities  are  sometimes  spoken 
of  as  the  conditions  of  vitality. 

When  the  body  dies  nothing  material  is  taken  from  it, 
but  the  orderly  sequence  of  transformations  of  energy  ceases. 
The  co-ordinated  chemical  and  physical  changes  which  are 
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characteristic  of  life  stop  ;  the  movements  are  no  longer 
seen,  the  conditions  of  vitality  no  longer  obtain.  For 
a  while  the  substance  seems  to  undergo  no  obvious  change, 
but  then  decay  sets  in  ;  the  elaborate  chemical  materials 
undergo  decomposition,  and  the  body  moulders  away. 
The  products  of  this  decomposition  are  still  material ;  and 
the  mouldering  of  the  body  neither  adds  anything  to,  nor 
takes  anything  from,  the  world's  store  of  matter.  And 
though  the  orderly  sequence  of  transformations  of  energy 
ceases  at  death,  and  gives  place  ere  long  to  the  new  series 
of  changes  which  accompany  decay,  nothing  is  abstracted 
from  the  world's  store  of  energy,  nothing  annihilated.  The 
death  of  the  body  is  a  change  of  state  or  condition  of  its 
substance,  and  its  decay  is  a  further  change  of  state  or 
condition  of  its  constituent  molecules.  Thus  the  living 
body,  so  far  as  its  matter  and  its  energy  is  concerned, 
belongs  to  the  physical  world. 

Accompanying  some  of  the  transformations  of  energy,  or 
molecular  changes  in  the  body  or  some  part  of  it,  there  are 
states  of  consciousness.  These  must  be  carefully  distin- 
guished from  occurrences  in  the  physical  series  of  events. 
Imagination  and  fancy,  love  and  hate,  shame  and  remorse, 
admiration  and  pity,  judgment  and  inference, — these  are 
psychical  states,  not  physical  events.  Each  of  us  ex- 
periences them  for  himself.  However  convinced  I  may  be 
that  my  neighbour  experiences  states  of  consciousness 
similar  to  those  of  which  I  am  myself  aware,  I  have  no 
direct  and  immediate  acquaintance  with  any  consciousness 
but  my  own.  It  is  with  such  states  of  consciousness  that 
psychology  has  to  deal.  But  inasmuch  as  these  psychical 
states  are  associated  with  a  physical  organism,  comparative 
psychology  must  pay  attention  to  the  nature  and  conditions 
of  the  association. 

Grouping  together  sequent  states  of  consciousness  under 
a  comorehensive  term  antithetical  to  "  the  body,"  we  fre- 
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quently  speak  of  them  as  pertaining  to  "  the  mind."  What 
is  this  mind  ?  The  answer  of  empirical  psychology  to  this 
question  is :  The  wave  of  consciousness  constitutes  the 
mind.  From  other  standpoints  this  answer  may  be  imper- 
fect or  incomplete,  but  for  descriptive  or  empirical  psycho- 
logy it  is  sufficient.  All  that  we  have  direct  experience  of  is 
the  psychical  wave  in  the  moment  of  consciousness.  When 
once  it  has  passed,  any  particular  phase  of  the  psychical 
wave  has  no  more  existence  than  last  year's  roses,  or  than 
the  air  waves  started  by  my  voice  five  minutes  since.  Its 
effects  may  remain,  but  itself  has  ceased  to  exist. 

Of  course,  in  reflection  on  my  own  past  life,  and  on  the 
lives  of  those  around  me,  I  apply  the  term  "  mind  "  not 
merely  to  the  psychical  wave  at  any  moment  of  conscious- 
ness, but  to  the  wave  of  consciousness  in  its  totality.  I 
thus  speak  of  the  products  of  Shakespeare's  mind,  the 
development  of  my  children's  minds,  the  depravity  of 
Nero's  mind,  and  so  forth.  There  is  nothing  in  this  usage, 
however,  at  variance  with  the  view  that  the  wave  of  con- 
sciousness constitutes  the  mind,  and  that  when  the  moment 
of  consciousness  has  passed,  the  particular  phase  of  the 
psychical  wave  which  constituted  the  mind  at  that  moment 
has  no  longer  any  existence,  'though  its  effects  may  remain. 

We  sometimes  speak  of  ideas  being  retained  in  or  by  the 
mind.  But  it  is  clear  that  on  the  psychological  view  here 
put  forward,  this  is  not  an  accurate  mode  of  expression, 
though  it  suffices  for  the  needs  of  practical  intercourse. 
Ideas  cannot  be  retained  in  or  by  phases  of  the  wave  that 
have  ceased  to  exist.  Nor  assuredly  are  there  retained  in 
any  existing  phase  all  the  ideas  of  all  pre-existing  phases. 
Were  this  so,  the  wave  would  soon  reach  a  state  of  com- 
plexity, which  would  not  only  be  hopelessly  bewildering  in 
the  moment  of  consciousness,  but  would  assuredly  defy 
any  attempt  at  psychological  analysis.  Instead  of  this,  we 
have  to  " recall  to  mind"  the  ideas  which  characterised 
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pre-existing  phases.  This  phrase  "recall  to  mind,"  seems  to 
imply  that  the  ideas  which  are  thus  brought  to  mind  in  re- 
membrance have  to  be  fetched  from  somewhere  outside  the 
mind.  But  ideas  are  states  of  consciousness.  How  then  can 
they  exist  outside  the  mind  ?  But  do  they  so  exist  outside 
the  mind?  The  negative  answer  which  we  must  give  to 
this  question  seems  at  first  sight  to  increase  our  difficulties, 
but  in  reality  paves  the  way  for  their  removal. 

I  said  just  now  that  when  once  it  has  passed,  any  phase 
of  the  psychical  wave  no  more  continues  to  exist,  as  such  a 
phase,  than  last  year's  roses,  or  than  the  tones  of  my  voice 
which  made  the  air  vibrate  five  minutes  ago.  But  if  the 
rose-tree  which  bore  the  roses  shall  continue  to  live  and 
to  flourish,  fresh  roses  may  bloom  next  summer ;  and  if  I 
and  my  vocal  chords  remain,  the  tones  of  my  voice  may 
again  disturb  the  air.  We  do  not  say  that  last  year's  roses 
are  retained  in  the  rose-bush  to  bloom  again  next  year ;  but 
we  say  that  so  long  as  the  tree  lives  and  is  healthy,  roses 
will  be  reproduced  under  appropriate  conditions.  So  too 
in  the  case  of  reproduction  of  ideas.  So  long  as  I  live  and 
am  healthy,  ideas  may  be  reproduced  under  appropriate 
conditions.  In  a  word,  we  seem  to  be  thrown  back  upon 
organic  conditions  as  the  most  probable  basis  for  an  explana- 
tion of  the  so-called  retention  of  ideas.  The  ideas  as  such 
have  ceased  to  exist ;  but  the  organic  structure  has  been 
modified  in  such  a  way  that  under  the  needful  conditions 
similar  ideas  will  be  again  produced.  The  reproduction  of 
ideas  is  thus,  on  this  hypothesis,  associated  with  an  organic 
process;  and  hence  we  may  say  that  one  of  the  conditions 
of  the  orderly  manifestations  of  consciousness  is  the  main- 
tenance of  the  integrity  of  the  bodily  organisation. 

There  can  be  little  question  that  in  man  and  mammal  the 
brain,  or  some  part  of  it,  is  the  specialized  seat  of  conscious- 
ness. From  all  parts  of  the  surface  of  the  body,  from  eye, 
ear,  nose,  and  palate,  from  the  muscles,  joints,  and  internal 
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viscera,  there  run  nerves — ingoing  or  afferent  nerves — which 
eventually  are  in  communication  with  the  brain.  These 
nerves  are  the  channels  along  which  waves  of  molecular 
change  (impulses)  may  be  transmitted  to  the  nerve-centres. 
At  their  outer  ends  there  are  special  cells  which  are  so  delicately 
constituted  that  their  molecular  equilibrium  is  readily  upset. 
In  the  retina  of  the  eye  there  are  cells  which  thrill  to  the 
impact  of  waves  of  light ;  in  the  ear  are  cells  which  respond 
to  the  sound-vibrations  of  the  air ;  in  the  nose  and  mouth 
are  cells  which  have  their  equilibrium  disturbed  by  the 
vibrations  which  we  interpret  as  smells  and  tastes ;  in  the 
skin  are  cells  which  respond  to  the  contact  of  solid  or  fluid 
bodies,  and  others  which  thrill  to  the  stimulation  of  heat  or 
cold.  When  any  of  these  are  stimulated,  impulses  are  pro- 
pagated along  the  nerves  with  which  these  cells  are  connected, 
and  thus  disturbances  are  set  up  in  the  nerve-centres  of  the 
brain.  As  the  result  of  these  disturbances,  other  impulses 
are  transmitted  down  other  nerves — outgoing  or  efferent 
nerves — to  muscles  which  are  thus  stimulated  to  contraction, 
or  to  glands  which  are  stimulated  to  secretion. 

It  is  generally  believed,  as  the  result  of  many  observations 
and  experiments,  that  no  consciousness  accompanies  the 
transmission  of  impulses  along  the  nerves ;  but  that  when 
the  molecular  thrill  reaches  the  brain,  or  some  part  of  it 
(probably  the  cerebral  hemispheres),  there  consciousness 
emerges.  One  of  the  conditions  of  consciousness,  therefore, 
seems  to  be  the  occurrence  of  certain  molecular  vibrations 
or  disturbances  in  certain  specialised  nerve-centres  within 
the  cerebral  hemispheres.  The  fact  that  it  takes  an  appreci- 
able and  measureable  time  for  impulses  to  be  transmitted,  is 
prettily  illustrated  by  a  series  of  instantaneous  photographs, 
in  Mr  Muybridge's  collection,  of  a  girl  pouring  ice-cold 
water  over  another  girl  sitting  in  a  bath.  In  the  first  photo- 
graph, the  girl  stands  with  the  bucket,  and  is  just  beginning 
to  pour.     In  the  second  photograph  she  has  emptied  the 
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bucket.  The  girl  in  the  bath  is  quite  surrounded  and 
covered  with  ice-cold  water.  But  she  has  not  moved  a 
muscle.  She  is  sitting  in  exactly  the  same  attitude  as  in  the 
first  photograph.  The  ice-cold  water  has  stimulated  the 
nerve-ends  ;  but  no  contraction  impulse  has  yet  reached  the 
muscles.  In  a  third  photograph  the  girl  is  leaping  from  the 
bath.  Her  face  appears  to  be  the  index  of  somewhat  forcible 
states  of  consciousness,  the  iced  water  being  somewhat 
unexpected. 

The  rate  of  transmission  of  the  nervous  impulse  has  been 
the  subject  of  much  careful  measurement.  It  travels  along 
a  nerve  at  the  rate  of  about  100  feet  in  a  second.  But  if 
it  has  to  pass  through  the  brain  the  rate  is  slower ;  and  if 
there  is  choice  involved,  much  slower  still. 

What  may  be  the  nature  of  the  connection  between  the 
molecular  changes  in  these  nerve-centres  and  the  states  of 
consciousness  which  accompany  them  is  a  problem  which 
has  been  eagerly  discussed.  According  to  the  view  which  is 
most  commonly  held,  and  which  is  taught  to  most  of  us  in 
childhood,  before  we  are  at  all  capable  of  understanding  the 
nature  of  the  problem,  the  mind  and  the  body  are  quite 
different  and  eventually  separable  existences.  The  body  is 
the  mere  machine  in  and  by  means  of  which  the  mind 
works.  The  mind,  therefore,  animates  the  body,  and  plays 
the  part  of  engineer  to  the  organic  engine.  But  during 
life  the  nature  of  the  connection  is  such  that  the  mind, 
though  it  uses  and  must  use  the  body  as  its  instrument,  is 
constantly  hampered  by  its  association  with  gross  matter; 
and  death  at  last  sets  free  the  mind  or  soul  from  the 
restrictions  of  the  flesh.  Now  it  is  not  my  province  here  to 
deal  with  this  matter  from  any  other  point  of  view  than  that  of 
empirical  psychology.  From  this  point  of  view  the  molecular 
changes  in  the  nerve-centres  are  merely  the  concomitants  or 
physiological  conditions  of  the  mental  processes.  Thus  in 
common  parlance  the  mind  is  said  to  act  upon  the  body 
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through  the  nerve-centres,  and  the  body  to  react  on  the 
mind  through  the  same  instrumentality.  And  if  it  be  held 
that,  during  life,  all  mental  processes  have  their  physiological 
concomitants,  it  is  clear 'that  these  physiological  concomi- 
tants, namely  the  molecular  changes  in  nerve-centres,  would, 
if  completely  ascertained,  afford  an  accurate  index  of  the 
mental  processes.  For  psychology,  then,  this  dualistic  solution 
of  the  problem  comes  to  this,  that  physiological  and  psychi- 
cal processes  are  distinct  and  separate  modes  of  existence, 
but  that  during  life  every  change  of  the  one  is  the  strictly 
parallel  concomitant  of  a  change  of  the  other. 

According  to  another,  the  monistic,  solution  of  the  pro- 
blem, the  physiological  and  psychical  processes,  though 
distinguishable,  are  indivisible.  They  are  not  separate 
existences  temporarily  associated  during  life,  but  different 
ways  of  regarding  the  same  natural  occurrences.  Whereas 
according  to  empirical  dualism,  the  curve  by  means  of 
which  we  might  represent  any  given  state  of  consciousness 
is  precisely  similar  to  a  second  cur\^  by  which  we  might 
represent  those  concomitant  brain-changes,  whatever  they 
may  be,*  which  are  assumed  to  be  the  invariable  accom- 
paniments of  the  state  of  consciousness ;  according  to 
monism  there  is  but  one  curve,  which,  regarded  from  one 
aspect,  is  psychical,  and  regarded  from  the  other  aspect  is 
physiological.  It  is  clear  that,  as  a  matter  of  psychological 
interpretation,  the  differences  between  these  two  solutions, 
which  are  symbolized  diagrammatically  in  Fig.  5,  are  not 
worth  quarrelling  about,  however  important  they  may  be  as 
a  matter  of  general  philosophy. 

Adopting  this  hypothesis,  then,  the  curve  which  repre- 
sents a  state  of  consciousness  may  also  be  taken  to  represent 

*  As  this  work  does  not  deal  specially  with  physiological  psychology, 
the  little  knowledge  that  we  have  on  this  matter  cannot  here  be  dis- 
cussed, and  the  similarity  (or  identity)  of  the  physiological  and  the 
psychical  curve  must  be  left  as  an  assumption. 


PHYSIOLOGICAL  CONDITIONS  OF  CONSCIOUSNESS.       3 1 

a  co-existent  state  of  physiological  change  which  exists 
coincidently  in  the  brain.  Let  us  however  be  quite  clear 
as  to  what  is  meant  by  such  a  curve. 


A.  Dualism,    a.  Psychical  Curve,    b.  Physiological  Curve. 

B.  Monism.     a.  Psychical  aspect  of  the  Curve. 

b.  Physiological  aspect  of  the  Curve. 

At  any  moment  of  our  waking  life  there  are  pouring  in 
upon  the  nerve-centres  of  the  brain  afferent  impulses,  trans- 
mitted from  all  the  sensitive  parts  of  the  body  through  the 
ingoing  nerve-channels.  When  these  impulses  reach  the 
lower  nerve-centres  they  are  co-ordinated,  and  their  net 
results  are,  or  may  be,  handed  on  to  the  cerebral  hemispheres, 
where  they  give  rise  to  molecular  disturbances,  some  of 
which  are  conscious  or  are  accompanied  by  consciousness. 
The  nature  of  these  molecular  disturbances,  as  such,  it  is 
not  necessary  that  we  should  here  discuss.  They  may  be 
complex  vibrations,  unaccompanied  by  chemical  change; 
more  probably  they  involve  changes  of  chemical  state  with 
associated  transformations  of  energy.  I  shall  therefore  speak 
of  these  as  molecular  disturbances,  or  as  transformations  of 
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energy,  without  attempting  further  to  particularize  their 
nature.  One  characteristic  of  physiological  response  to 
stimulus  may  however  be  noticed,  since  it  serves  to  illus- 
trate the  physiological  aspect  of  the  wave  of  consciousness. 
It  has  recently  been  very  beautifully  demonstrated  in  the 
electrical  discharge  of  the  torpedo-fish,  but  holds  good  in 
many  other  cases. *  The  result  of  a  particular  stimulus  is 
an  effect  which  is  not  instantaneous,  but  lasts  an  appreciable 
and  measureable  time.  During  this  appreciable  time  it  is 
not  uniform  in  intensity,  but  at  first  rapidly  increases  to  a 
maximum,  and  then  more  slowly  diminishes.  In  other  words, 
a  graphical  representation  of  the  physiological  effects  of  a 
stimulus  is  quite  similar  in  general  principle  to  the  curve 
that  I  gave  in  Fig.  i,  as  a  longitudinal  section  of  the  wave 
of  consciousness. 

Now  the  mass  of  nerve-centres  in  the  brain  is  very  con- 
siderable, even  if  we  exclude  all  but  the  highest  centres  of 
the  cerebral  hemispheres;  and  during  waking  life  the 
amount  of  molecular  disturbance  arising  from  the  impulses 
coming  in  through  a  great  number  of  afferent  nerves,  which 
are  stimulated  in  different  degrees,  must  be  very  great. 
Moreover,  owing  to  the  different  degrees  of  stimulation,  and 
the  different  sensitiveness  of  the  various  parts  stimulated, 
the  molecular  disturbances  in  the  cerebral  hemispheres 
must  vary  in  intensity.  The  higher  brain-centres  may  be 
likened  to  a  piano,  in  which  a  number  of  stretched  wires 
may  be  set  in  vibration  with  different  intensities.  The  keys 
are  the  sensitive  ends  of  the  afferent  nerves,  on  which  the 
objects  round  us  play,  now  in  one  way  and  now  in  another. 
The  character  of  the  musical  chords  evoked  will  depend  in 
part  upon  which  strings  are  set  in  vibration,  and  in  part 
upon  the  relative  intensities  of  the  vibrations  so  caused ;  so 

*  In  vision  there  is  a  curious  and  interesting  reduplicated  effect  or 
double  wave,  with  a  sinus  or  trough  between  the  two  crests,  which  has 
recently  been  investigated  by  M.  Charpentier. 
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too  the  character  of  the  states  of  consciousness  evoked 
through  molecular  disturbance,  will  depend  in  part  upon 
what  areas  of  the  nerve-centres  are  disturbed,  and  in  part 
on  the  relative  intensities  of  the  disturbances  due  to  afferent 
impulses. 

If  then  we  could  represent  graphically  these  relative 
intensities  of  molecular  disturbance  in  the  cerebral  hemi- 
spheres, we  should  obtain  a  curve  of  molecular  disturbance, 
which,  on  the  hypothesis  of  scientific  monism,  would  be 
identical  with  the  curve  of  consciousness;  or,  on  the 
hypothesis  of  empirical  dualism,  would  accurately  corre- 
spond to  that  curve.  The  dominant  disturbances  would 
be  those  which  are  fully  conscious  or  focal,  and  at  a 
lower  level  on  the  curve  would  be  the  subdominant 
disturbances  which  are  subconscious  or  marginal. 

But  it  is  exceedingly  probable  that  there  are  disturbances 
in  the  cerebral  hemispheres  which,  though  they  are  of  the 
same  order  as  those  which  are  conscious  or  subconscious, 
are  of  intensity  too  low  to  enable  them  to  enter  conscious- 
ness at  all.  These  we  may  term  infra-dominant.  They  lie 
in  the  region  below  the  threshold  of  consciousness.  On  the 
hypothesis  of  empirical  dualism,  the  curve  of  consciousness, 
which  run^  parallel  with  the  curve  of  molecular  disturbance 
down  to  the  threshold  of  consciousness,  there  abruptly 
ceases.  But  what  shall  we  say  of  this  infra-dominant  part 
of  the  curve  on  the  hypothesis  of  scientific  monism,  accord- 
ing to  which  the  curve  of  molecular  disturbance  and  that 
of  consciousness  are  identical,  are  in  fact  the  same  curve 
regarded  from  different  aspects?  If  we  say  that  in  this 
region  below  the  threshold  there  is  a  form  of  conscious- 
ness which  is  not  even  marginally  subconscious,  we  seem 
guilty  of  a  contradiction  in  terms ;  for  then  we  must  speak 
of  unconscious  consciousness.  I  shall  endeavour  to  avoid 
the  difficulty,  and  to  leave  the  matter  open  for  future  con- 
sideration, by  restricting  the  word  consciousness  to  that 

c 
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which  lies  above  the  threshold,  and  by  speaking  of  that 
which  lies  below  the  threshold  as  infra-conscious.  This 
infra-consciousness  is,  in  my  view,  not  merely  negative,  but 
something  positive  and  existent, — what,  for  want  of  better 
terms,  we  may  call  the  not-yet  or  the  not-quite  conscious ; 
too  low  in  intensity  or  in  kind  to  become  even  marginally 
subconscious,  and  yet  of  the  same  order  of  existence  as  that 
which  lies  above  the  threshold.  But  although  this  is  my 
own  view  with  regard  to  the  infra-conscious  part  of  the 
curve,  the  word  I  employ  does  not  necessarily  imply  such 
positive  existence,  and  may  be  read  by  those  who  so  prefer 
as  simply  below  the  level  at  which  consciousness  comes 
into  existence. 


Dominant 


Sub  dominant  ^ 


//l/9vl  dominant 

I 


cs  FsychicalAsfiect 

Focal  or  Fully  Conscious 


Marginal  or* 
v  Sub  conscious 


Tfwesholdof  Consciousness  \  fa/in  conscious  cr 

uztra  marginal 


Fig.  6. 


We  are  now  in  a  position  to  give  in  graphic  form  the 
curve  of  molecular  disturbance  which  is  assumed  to  be 
identical  with  the  curve  of  consciousness.    At  the  upper 
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part  of  the  curve  we  have  the  dominant  molecular  dis- 
turbances, which  are  psychically  fully  conscious  or  focal; 
beneath  this  are  the  sub-dominant  disturbances,  which  are 
psychically  subconscious  or  marginal ;  and  beneath  this 
again  are  the  infra-dominant  disturbances  which  lie  below 
the  threshold  of  consciousness  in  the  infra-conscious  or 
extra-marginal  region. 

Clear,  full,  or  focal  consciousness  is  thus,  on  the  view 
here  taken,  the  concomitant  of  dominant  cerebral  change. 
And  now  the  further  question  arises :  —  What  are  the 
determining  conditions  of  dominance?  Obviously  this 
question  must  be  answered  separately  from  the  physiological 
and  the  psychological  aspects.  The  conditions  of  dominance 
of  cerebral  changes,  as  such,  is  a  matter  of  nerve-physiology, 
and  cannot  here  be  discussed.  The  conditions  of 
dominance  of  focal  states  of  consciousness — impressions  or 
ideas — is  a  matter  of  psychology,  the  discussion  of  which 
we  shall  take  up  in  the  fourth  chapter. 

It  only  remains  here  to  add  a  few  words  to  what  was 
said  in  the  last  chapter  on  the  continuity  of  the  wave 
of  consciousness,  which  constitutes  what  for  empirical 
psychology  is  the  mind.  From  the  biological  point  of  view, 
the  continuity  of  mind  is  one  aspect  of  the  continuity  and 
integrity  of  the  living  organism.  It  is  clear  that  the 
organic  contribution  to  the  marginal  body  of  the  wave  is 
dependent  on  the  integrity  of  the  organism;  and  if  the 
intellectual  and  moral  contribution  is  due  to  elements  of 
consciousness  associated  with  cerebral  changes  in  the  grey 
cortex  of  the  cerebral  hemispheres,  it  is  clear  that  these  also 
are  dependent  on  the  integrity  of  the  organism  of  which  the 
brain  and  its  cerebral  cortex  is  a  constituent  part.  If  this 
be  so,  there  is  no  discrepancy  between  the  biological  and 
the  psychological  conception  of  continuity ;  and  combining 
the  two,  we  may  say  that  the  continuity  which  is 
characteristic  of  our  conscious  experience,  is  conditional  on 
our  continued  existence  as  living  organisms. 
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CHAPTER  III. 
OTHER  MINDS  THAN  OURS. 
DISTINGUISHING  feature  of  modern  psychology  is 


the  employment  of  the  comparative  method.  So  long 
as  the  psychologist  restricts  himself  to  the  introspective 
study  of  the  workings  of  his  own  consciousness,  his  conclu- 
sions rest  on  a  basis  which,  however  sure  it  may  appear  to 
himself,  must  be  limited  by  the  inevitable  restrictions  of  his 
own  individuality.  When  he  compares  and  correlates  his 
own  results  with  those  of  other  introspective  observers,  he 
becomes  so  far  a  comparative  psychologist,  and  by  widen- 
ing his  basis  renders  his  conclusions  more  comprehensive. 
A  further  stage  of  the  comparative  method  is  reached,  when 
he  endeavours  to  correlate  the  results  of  introspective  psy- 
chology with  the  conclusions  reached  by  the  physiological 
study  of  those  nervous  processes  which  are  the  concomitants 
of  psychical  states.  On  the  hypothesis  of  monism,  he  is 
thus  comparing  two  wholly  different  aspects  of  the  same 
natural  occurrences;  on  the  hypothesis  of  dualism,  two 
wholly  "different  occurrences,  which  are  nevertheless  in- 
variably associated.  In  any  case,  by  proceeding  to  this 
comparison,  he  links  his  subject  with  the  science  of  biology 
in  a  way  that  has  proved  eminently  helpful  to  his  own 
branch  of  study.  No\v,  the  keynote  of  modern  biology  is 
evolution  ;  and  on  the  hypothesis  of  scientific  monism  here 
adopted,  though  not  necessarily  on  that  of  empirical  dualism, 
we  are  not  only  logically  justified  in  extending  our  compara- 
tive psychology  so  as  to  include  within  its  scope  the  field  of 
zoological  psychology,  but  we  are  logically  bound  to  regard 
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psychological  evolution  as  strictly  co-ordinate  with  biological 
evolution. 

I  propose  to  consider  in  this  chapter  what  we  can  know  of 
other  minds  than  ours,  and  how  we  may  gain  this  know- 
ledge. It  follows  from  what  has  just  been  said,  that  since 
biological  evolution  has  given  rise  to  individuals  of  diver- 
gent types  of  organic  structure,  there  may  be — nay,  there 
must  be — in  these  divergent  biological  individuals  diver- 
gent types  of  mind,  using  the  word  "  mind  "  in  the  widest 
and  most  comprehensive  sense  as  embracing  all  modes  of 
psychical  activity.  The  question  arises,  however,  how  we 
are  to  gain  acquaintance  with  these  divergent  types  of  mind. 
And  here  we  are  met  by  the  fundamental  difficulty  which 
comparative  psychology,  both  human  and  zoological,  en- 
counters when  it  leaves  the  broad  field  of  general  considera- 
tions, to  enter  upon  the  more  particular  study  of  individual 
and  concrete  cases  with  divergent  possibilities  of  interpreta- 
tion. For  we  have  direct  and  immediate  acquaintance 
with  no  other  psychical  processes  than  those  which  we  can 
study  by  the  introspective  method  in  ourselves.  Hence 
introspective  study  must  inevitably  be  the  basis  and  founda- 
tion of  all  comparative  psychology. 

I  will  endeavour  to  illustrate  the  fundamental  difficulty  of 
comparative  psychology  by  means  of  an  analogy.  Suppose 
that  a  chronometer  were  gifted  with  intelligence  and  reason, 
and  were  to  enter  upon  the  study  of  other  timepieces, 
all  access  to  their  works  being  inexorably  denied  it.  It 
would  be  able  to  observe  the  motions  of  the  hands  over  the 
dial-plate,  and  perhaps  gain  some  information  by  attentively 
listening  to  the  internal  sounds.  But  when  it  came  to  the 
interpretation  of  these  observed  phenomena,  and  when  it 
attempted  to  explain  their  inner  causes,  the  chronometer 
would  be  forced  to  frame  all  such  interpretation  and  such 
explanation  in  terms  of  its  own  works.  With  no  other 
works  would  it  have  any  acquaintance.    It  would  infer,  and 
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justly  infer  under  the  circumstances,  that  the  works  of  other 
timepieces  were,  on  the  whole,  of  like  nature  with  those 
which  actuated  the  movements  of  its  own  hands  over  the  dial- 
face.  There  can  be  no  question,  moreover,  that  the  more 
thorough  and  accurate  the  acquaintance  of  the  chronometer 
with  its  own  works,  the  more  valid  would  be  its  inferences 
with  regard  to  the  hidden  works  of  other  timepieces.  For 
example,  it  might  learn  by  introspection  that  it  possessed  a 
mechanism  of  compensation  for  changes  of  temperature ; 
and  noticing  that  in  other  timepieces  the  rate  of  movement 
of  the  hands  varied  with  the  rise  or  fall  of  the  thermometer, 
it  might  infer  that  in  them  such  mechanism  was  absent.  It 
is  probable,  however,  that  the  chronometer  would  interpret 
all  the  phenomena  as  due  to  the  action  of  a  mainspring, 
since  it  would  necessarily  be  unacquainted  with  the  impelling 
motive  power  derived  from  the  descent  of  heavy  weights ; 
and  the  outflow  of  energy  from  the  spring  would,  in  its 
interpretation,  be  regulated  by  some  sort  of  balance-wheel, 
since  the  principle  of  the  pendulum  would  nowhere  be 
found  through  introspection  of  its  works.  Thus  there 
would  be  for  the  chronometer  inevitable  possibilities  of 
error.  And  although  it  could  do  little  more  than  speculate 
concerning  these  possibilities,  it  would  certainly  be  wise  in 
refraining  from  anything  like  dogmatism  concerning  the 
insides  of  other  timepieces  which  it  must  interpret,  if  it  inter- 
pret at  all,  in  terms  of  its  own  chronometer  works,  but 
which  might  not  impossibly,  could  it  only  get  at  them, 
exhibit  the  application  of  other  mechanical  principles. 

Now  this  analogy  must  certainly  not  be  pressed  too  far. 
It  is  here  adduced  to  illustrate  the  fact  that  just  as  the 
supposed  chronometer  would  be  forced  to  interpret  the  me- 
chanism of  other  timepieces  in  terms  of  its  own  mechanism, 
so  man  is  forced  to  interpret  the  psychology  of  animals 
in  terms  of  human  psychology,  since  with  this  alone  he 
has  first-hand  acquaintance  through  the  study  of  the 
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nature  and  sequence  of  his  own  mental  processes.  But  it 
will  perhaps  be  said  that  the  analogy  is  invalidated  on  the 
principles  I  have  myself  adopted,  by  the  fact  that  in  animals 
a  knowledge  of  the  organic  mechanism,  the  functional 
activity  of  which  is  the  objective  aspect  or  correlate  of 
psychical  processes,  is  not  beyond  our  reach,  but  is  attain- 
able through  physiological  research.  Access  to  the  works  of 
other  timepieces,  at  any  rate  from  the  objective  side,  is,  it 
may  be  said,  not  inexorably  denied  to  man  the  investigating 
chronometer.  So  far  from  this  being  the  case,  it  is  the 
comparative  study  of  other  "works,"  taken  in  connection 
with  the  comparative  study  of  the  life-activities  effected 
through  their  means,  that  affords  the  justification  of  inferen- 
tial conclusions  concerning  the  psychical  processes  of 
animals.  This  view  of  the  matter,  in  which  I  concur,  does 
not  seem  to  me  wholly  to  invalidate  the  chronometer  ana- 
logy ;  but  it  does  suggest  a  modification,  and  further  develop- 
ment of  the  analogy. 

The  chronometer,  we  will  suppose,  is  acquainted  through 
introspection  with  its  own  psychology,  and  is  able  to  take  to 
pieces  the  works  of  other  timepieces.  It  finds  a  number  of 
chronometers  whose  works  are  all  practically  identical,  and 
as  it  believes,  but  cannot  demonstrate  without  taking  itself  to 
pieces,  just  like  its  own ;  and  it  is  led  to  the  inference  that 
their  psychology  is  similar  to  its  own.  It  finds  also  a  num- 
ber of  other  timepices  whose  works  are  constructed  on 
similar  principles,  and  differ  chiefly  in  their  being  less  highly 
finished  and  somewhat  less  complex ;  and  it  is  led  to  the  in- 
ference that  their  psychology,  though  less  developed  and  less 
complex  than  its  own,  has  probably  been  evolved  on  similar 
lines.  But  when  it  comes  \o  the  kitchen  clock,  it  finds 
certain  general  similarities,  cog-wheels  and  chains  and  so 
forth,  but  it  also  discovers  principles  of  construction  so 
different,  the  weights  and  the  pendulum  being  so  unlike  its 
own  balance-wheel  and  escapement,  that  it  hesitates  to 
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draw  any  positive  and  definite  conclusions.  It  sees  that 
though  the  psychology  of  the  kitchen  clock  may  be  closely 
analogous  to  its  own,  it  may  be  quite  different.  It  refuses 
to  express  a  definite  opinion  on  the  psychology  of  the 
kitchen  clock. 

To  apply  the  analogy  in  this  modified  form.  Man,  by 
anatomical  and  physiological  research,  has  found  in  other 
men  cerebral  hemispheres  with  sensory-centres,  control- 
centres,  and  so  forth,  similar  to  those  which  he  believes  that 
he  individually  possesses;  and  he  infers  that  their  psychology 
is  of  like  nature  to  his  own.  He  also  finds  in  other  verte- 
brates cerebral  hemispheres,  with  sensory-centres  and  so 
forth,  differing  from  man's  chiefly  in  mass  and  complexity ; 
and  he  infers  that  their  psychology,  though  less  developed 
and  less  complex  than  his  own,  has  probably  been  evolved 
on  similar  lines.  But  when  he  comes  to  the  insect,  the 
crustacean,  the  mollusc,  not  to  mention  the  worms,  the  sea- 
anemone,  or  the  amoeba,  he  finds  nervous  systems  so  different 
in  types  of  structure  from  his  own,  that  he  hesitates  to  draw 
any  definite  and  positive  conclusions  concerning  the  psychical 
states  of  these  animals.  It  is  true  that  there  are  nerve-fibres 
and  nerve-cells  \  but  the  manner  of  their  arrangement  is  so 
different  from  that  of  the  vertebrates  to  which  he  belongs, 
that  the  careful  student  of  zoological  psychology  is  forced 
to  conclude,  that  though  the  psychical  states  of  insects  and 
Crustacea  may  be  similar  to  those  of  man,  they  may  be 
markedly  dissimilar. 

It  may  indeed  be  contended  that  community  of  environ- 
ment— the  joint-tenancy  of  the  same  world — must  necessarily 
beget  community  of  psychical  faculty  to  meet  the  require- 
ments of  that  environment.  But  while  admitting  the 
soundness  of  this  argument  so  far  as  it  goes,  I  venture  to 
submit  that  it  does  not  go  far.  For  why  should  the  com- 
munity of  psychical  nature  be  greater  than  that  of  physical 
nature?    The  anatomy  or  the  physiology  of  insects,  for 
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example,  differs  tolerably  widely  from  that  of  man ;  why 
then  should  he  suppose  that  their  psychical  endowments  are 
more  closely  similar  ?  Both  physical  nature  and  psychical 
nature  are  so  to  speak  moulded  in  accordance  with  the 
environment.  To  both  the  argument  of  a  joint-tenancy 
of  the  world  applies.  The  physical  nature  being  widely 
divergent  from  that  of  man,  is  it  not  reasonable  to  suppose 
that  the  psychical  nature  is,  or  at  least  may  be,  also  widely 
divergent  ? 

No  one  can  study  with  any  attention  and  care  the  habits 
and  activities  of  such  insects  as  ants  and  bees,  without  feeling 
convinced  that  they  profit  by  experience  and  that  their 
actions  are  under  control.  It  is  true  that  at  present  we 
know  little  about  the  physiology  of  this  control,  and  of  the 
relation  of  control  centres  to  automatic  centres.  But  this 
may  sooner  or  later  be  remedied  by  an  extension  of  our 
knowledge  of  the  nerve-physiology  of  insects.  I  am  the 
last  to  think  of  counselling  any  abatement  of  zeal  in  the 
fascinating  study  of  the  activities,  and  of  the  minute  anatomy 
and  physiology  of  the  higher  invertebrate  forms  of  life.  But 
I  am  of  opinion  that  students  in  this  department  of  investi- 
gation may  do  well  to  lay  to  heart  the  lesson  conveyed  by 
the  analogy  of  the  chronometer  and  the  kitchen  clock.  In 
any  case,  in  an  introduction  to  comparative  psychology,  I 
feel  bound  to  lay  stress  on  the  necessity  for  the  greatest 
caution  in  the  psychical  interpretation  of  insect  activities; 
and  I  feel  justified  in  restricting  myself,  in  this  work,  to  a 
consideration  of  the  psychical  states  which  we  may  infer  to 
be  associated  with  the  functional  activity  of  the  cerebral 
hemispheres  in  the  higher  vertebrates. 

Now  it  is  clear  that  the  validity  of  our  inferences  concern- 
ing the  mental  processes  which  underlie  the  actions  of  our 
human  neighbour,  is  primarily  dependent  on  the  similarity 
of  his  mind  to  our  mind.  If  he  is  an  Englishman,  of  the 
same  social  grade  as  ourselves,  of  like  tastes  and  habits  of 


42         INTRODUCTION  TO  COMPARATIVE  PSYCHOLOGY. 

thought,  educated  under  the  same  school  system,  the 
similarity  will  be  fairly  close,  though  even  here  there  must 
be  slight  individual  differences.  But  if  he  be  a  foreigner,  of 
a  different  social  grade  from  ours,  differing  from  us  in  tastes 
and  habits  of  thought,  educated  on  other  school  systems 
than  ours,  there  will  be  a  wide  margin  of  dissimilarity.  We 
shall  find  no  little  difficulty  in  putting  ourselves  in  his  place, 
in  understanding  how  with  such  and  such  facts  staring  him 
in  the  face  he  can  hold  the  views  he  says  he  holds,  and  in 
conceiving  how  he  can  derive  any  pleasure  from  that  which 
would  bore  us  to  death,  or  would  set  our  aesthetic  teeth  on 
edge,  or  would  painfully  shock  our  moral  sensibility.  In 
dealing  with  North  Australians,  or  Maori  or  South  Sea 
Islanders  or  Red  Indians,  our  difficulties  are  proportionally 
increased.  These  are  peoples  who  have  been  living, 
generation  after  generation,  under  circumstances  widely 
different  from  those  in  which  our  own  race  has  been  nurtured. 
How  difficult  it  is  justly  to  interpret  their  thoughts  and 
feelings,  and  to  reach  the  mental  processes  which  are  the 
psychical  accompaniments  of  their  actions,  to  us  so  strange 
and  meaningless !  And  the  difficulty  is  due  to  the  fact,  that 
the  only  mind  with  which  we  can  claim  any  first-hand 
acquaintance  is  the  civilised  mind,  that  of  which  we  are 
conscious  within  ourselves.  In  the  terms  of  this  mind,  that 
of  the  aboriginal  Australian  or  Red  Indian  has  to  be  inter- 
preted. We  must  remember  that  among  civilized  men 
careful  introspection  and  comparative  study  have  led  to  the 
formation  and  adoption  of  tolerably  clear-cut  and  self-con- 
sistent views  of  the  world,  and  of  our  relations  as  individuals 
to  that  which  we  regard  as  universal.  But  among  primitive 
folk,  of  less  introspective  and  reflective  power,  we  must  not 
expect  such  definiteness  and  self-consistency.  And  I  confess 
that  I  read  with  some  scepticism  much  that  is  written  on 
the  animistic  or  fetishistic  or  other  interpretations  which  are 
read  by  philosophers  into  the  vague  and  often  contradictory 
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beliefs  of  uncivilized  peoples.  It  is  difficult  for  us  to  realize 
with  what  content  such  peoples  can  hold  a  number  of  beliefs 
which  to  us  appear  self-contradictory,  and  how  readily  they 
are  satisfied  with  isolated  fragments  of  explanation,  having 
little  or  no  desire  to  combine  them  into  a  consistent  whole. 
Again,  in  our  very  midst  there  are  beings,  so  like  us, 
and  yet  so  different,  the  understanding  of  whose  mental 
processes  is  difficult  and  yet  most  important.  I  refer  to  our 
own  children.  How  unexpected  are  often  the  actions  of 
children  !  How  strange  their  whims  and  moods  and  fancies  ! 
How  charmingly  illogical  and  irrational  they  sometimes  are, 
and  yet  often  how  surprisingly  sharp  and  clever !  Notwith- 
standing the  excellent  work  that  has  been  done  in  this 
branch  of  study,  the  psychology  of  the  child  is  a  field  in 
which  much  careful  observation  and  much  cautious  inference 
is  still  needed.  And  why  are  the  difficulties  of  interpretation 
so  great  ?  Because  we  have  to  interpret  in  terms  of  the 
adult-mind  the  child-mind,  in  which  the  relative  develop- 
ment of  the  faculties,  like  the  relative  development  of 
the  bodily  organs,  is  so  different  from  that  of  men  and 
women.  It  is  true  that  we  ourselves  have  once  been 
children.  But  what  most  of  us  remember  of  our  child-days 
is  not  the  nature  of  our  mental  processes,  but  certain  salient 
products.  A  greater  or  less  number  of  striking  external 
incidents,  a  few  occasions  of  keen  joy  or  bitter  sorrow, 
constitute  for  most  of  us  the  sum-total  of  our  memories  of 
childhood.  To  reach  mental  processes  needs  introspection, 
and  few  children  have  the  power  of  introspection,  or  the 
knowledge  by  which  such  introspection  must  be  guided. 
We  have  no  recollection  of  the  mental  processes  of  child- 
hood, because  those  mental  processes  could  not  then  for 
most  of  us  be  objects  of  thought  and  contemplation. 

Even  in  human  psychology,  therefore,  if  we  include  not 
only  the  psychology  of  sages,  but  of  ordinary  folk,  of 
savages,  and  of  children,  there  are  serious  difficulties  of 
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interpretation.  Since  the  validity  of  our  inferences  con- 
cerning the  mental  processes  which  underlie  the  actions  of 
our  neighbour  is  primarily  dependent  on  the  similarity  of 
his  mind  to  our  mind,  it  is  clear  that,  if  through  divergence 
of  development,  or  imperfection  of  development,  his  mind 
has  come  to  differ  from  ours,  the  validity  of  our  inferences 
will  be  so  far  impaired.  For  we  cannot  get  at  his  mind 
directly ;  our  inferences  must  always  be,  for  better  for  worse, 
in  terms  of  our  own  mental  processes. 

It  will  thus  be  seen  that  in  studying  other  minds  through 
their  objective  manifestations,  it  is  primarily  essential  that 
we  should  have,  so  far  as  is  possible,  a  thorough  and 
accurate  acquaintance  with  the  only  mind  we  can  study  at 
first-hand  and  directly,  namely  our  own.  Without  this, 
anything  like  scientific  interpretation  is  manifestly  im- 
possible. All  rational  human  beings  have,  however,  some 
acquaintance  with  the  workings  of  their  own  consciousness. 
And  many  of  those  who  are  not  professed  psychologists 
have,  through  unusual  powers  of  introspection  and  keen 
insight,  reached  conclusions  which  are  just  and  true,  though 
they  are  apt  to  be  somewhat  lacking  in  balance.  Psycho- 
logists make,  or  should  make,  no  claim  to  any  monopoly  of 
knowledge  in  the  subject  they  study;  their  province  is 
mainly  to  systematise  that  knowledge.  They  bear  to  the 
acute  and  accurate  observer  the  relation  of  the  trained 
biologist  to  the  amateur  naturalist.  And  just  as  the  amateur 
naturalist  is  apt  to  regard  the  scientific  biologist  with  some 
suspicion,  as  one  who  is  over-subtle,  and  relies  too  much  on 
the  delicate  methods  of  the  laboratory  and  the  dissecting- 
table ;  so  is  the  plain  man  of  shrewd  insight  apt  to  regard 
the  psychologist  also  with  some  suspicion,  as  one  who  is 
over-subtle  in  his  distinctions,  too  introspective,  and  not 
sufficiently  objective  in  his  study  of  mind.  And  the 
psychologist  should  accept  the  criticism,  not  with  impatience! 
and  the  assumption  of  an  air  of  superior  knowledge  and 
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wisdom,  but  with  a  quiet  determination  to  justify  his 
procedure  by  the  results  which,  through  its  means,  he  is 
enabled  to  reach.  From  the  position  that  the  first  duty  of 
a  psychologist  is  to  attain  accurate  and  systematic  acquaint- 
ance with  the  workings  of  his  own  mind,  as  the  cipher  in 
terms  of  which  all  other  minds  must  be  read,  he  cannot 
recede  without  abandoning  the  only  basis  of  scientific 
method  possible  under  the  circumstances  of  the  case. 

With  this  as  a  basis,  he  may  proceed  to  the  so-called 
objective  study  of  mind — that  is  to  say,  to  the  study  of  the 
objective  manifestations  in  other  beings  of  a  consciousness 
more  or  less  similar  to  that  of  which  he  has,  through  intro- 
spection, some  first-hand  knowledge ;  his  aim  being,  by  such 
study,  to  reach  an  inferential  or  second-hand  knowledge  of 
the  nature  of  the  consciousness  which  actuates  the  conduct 
of  these  beings.  And  here  the  student  of  human  psychology 
is  in  a  position  of  great  advantage,  as  compared  with  that 
which  the  student  of  zoological  psychology  must  rest  content 
with.  For,  by  means  of  specialized  objective  manifestations, 
especially  of  language,  self-conscious  human  beings  can 
signify  to  each  other  the  nature  of  their  individual  conscious 
experience.  Objective  manifestations  of  some  kind  are  the 
only  index  we  have  of  the  inner  psychical  experience.  But 
by  means  of  a  common  language,  human  beings  can 
purposely  set  the  index,  so  as  to  suggest  the  particular 
nature  of  this  psychical  experience. 

Let  us  revert  once  more  for  a  moment  to  the  analogy  of 
the  chronometer.  In  two  similar  chronometers  the  position 
of  the  index-hands  at  any  moment  indicates  the  exact  con- 
figuration of  the  wheels  of  the  internal  mechanism.  Either 
of  these  two,  then,  which  knew  from  introspection  the 
psychical  aspect  of  its  own  inner  processes,  would  be  able  to 
infer  with  accuracy  the  exact  configuration  of  the  wheels 
of  its  neighbour's  works  from  the  position  of  the  index- 
hands.    If  it  had  also  a  pair  of  subsidiary  hands  which  it 
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could  shift  at  will,  it  would  be  able  to  indicate  at  any 
moment  to  its  neighbour  the  particular  configuration  of 
some  previous  moment.  Thus  each  could  gain  inferentially 
and  indirectly  through  the  objective  study  of  the  index- 
hands  an  accurate  knowledge  of  its  neighbour's  inner 
mechanism.  Everything,  however,  would  depend  upon  the 
similarity  of  the  internal  mechanism  in  the  two  chrono- 
meters. If  they  were  slightly  different,  they  would  have 
very  great  difficulty  in  conveying  to  each  other  the  nature 
of  this  difference.  So  too  with  human  beings.  In  so  far 
as  men  are  similar  in  psychical  endowments,  they  can  convey 
to  each  other  through  the  index  of  language  the  nature  of 
their  psychical  experience.  They  have  great  difficulty  in 
making  each  other  acquainted  with  their  individual 
differences.  And  the  difficulty  is  the  greater  the  more  these 
individual  differences  are  qualitative,  and  not  merely 
quantitative.  Among  civilized  men,  of  like  social  grade, 
and  somewhat  similarly  educated,  the  individual  differences 
are  mainly  quantitative, — that  is  to  say,  differences  in  the 
relative  development  of  similar  faculties.  Careful  objective 
study  enables  us  to  gauge  and  assign  a  value  to  the  ratio  of 
the  faculties  in  our  friends  and  neighbours.  But  in  the 
study  of  uncivilized  men,  not  only  of  different  social  grade, 
but  living  under  a  different  social  system,  men  whose 
education  and  upbringing  has  been  far  other  than  those 
under  which  our  own  character  has  been  moulded,  we  find 
differences  which  are  not  merely  quantitative  but  qualitative. 
There  is  not  merely  a  difference  in  the  ratio  of  similar 
faculties,  but  a  greater  or  less  divergence  in  the  nature  of 
the  faculties  themselves.  In  such  cases  our  inferences  are 
much  more  difficult  and  much  less  trustworthy. 

The  realization  of  the  difficulties  inseparable  from  the 
subject,  and  of  his  liability  to  error  in  the  interpretation  of 
the  facts,  does  not,  however,  deter  the  student  of  human 
psychology  from  a  careful  investigation  of  the  objective 
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manifestations  of  mind.  He  takes  every  opportunity  of 
studying  these  manifestations,  not  only  in  normal  men  and 
women  of  all  grades  and  of  all  races,  not  only  in  normal 
children  and  infants,  but  in  pathological  cases  in  hospitals 
and  asylums,  and  under  those  abnormal  conditions  which 
are  presented  by  patients  in  the  somnambulistic  or  hypnotic 
state.  Throughout  the  whole  of  these  objective  investiga- 
tions, the  wise  and  cautious  student  never  forgets  that  the 
interpretation  of  the  facts  in  psychical  terms  is  based  upon 
the  inductions  he  has  reached  through  introspection.  The 
facts  are  objective  phenomena;  the  interpretation  is  in 
terms  of  subjective  experience;  and  no  one  has  or  can 
have  any  subjective  experience  other  than  that  afforded  by 
his  own  consciousness. 

We  are  now  in  a  position  to  see  clearly  what  is  the 
distinctive  peculiarity  of  the  study  of  mind  in  beings  other 
than  our  own  individual  selves.  Its  conclusions  are  reached 
not  by  a  singly  inductive  process,  as  in  Chemistry  or 
Physics,  in  Astronomy,  Geology,  Biology,  or  other  purely 
objective  science,  but  by  a  doubly  inductive  process.  In- 
ductions reached  through  the  objective  study  of  certain 
physical  manifestations  have  to  be  interpreted  in  terms  of 
inductions  reached  through  the  introspective  study  of  mental 
processes.  By  induction  I  mean  the  observation  of  facts, 
the  framing  of  hypotheses  to  comprise  the  facts,  and  the 
verification  of  the  hypotheses  by  constant  reversion  to  the 
touchstone  of  fact,  Our  conclusions  concerning  the  mental 
processes  of  beings  other  than  our  own  individual  selves 
are,  I  repeat,  based  on  a  two-fold  induction.  First  the 
psychologist  has  to  reach,  through  induction,  the  laws  of 
mind  as  revealed  to  him  in  his  own  conscious  experience. 
Here  the  facts  to  be  studied  are  facts  of  consciousness, 
known  at  first-hand  to  him  alone  among  mortals;  the 
hypotheses  may  logically  suggest  themselves,  in  which  case 
they  are  original  so  far  as  the  observer  himself  is  concerned, 
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or  they  may  be  derived, — that  is  to  say,  suggested  to  the 
observer  by  other  observers;  the  verification  of  the 
hypotheses  is  again  purely  subjective,  original  or  derived 
theories  being  submitted  to  the  touchstone  of  individual 
experience.  This  is  the  one  inductive  process.  The  other 
is  more  objective.  The  facts  to  be  observed  are  external 
phenomena,  physical  occurrences  in  the  objective  world; 
the  hypotheses  again  may  be  either  original  or  derived ;  the 
verification  is  objective,  original  or  derived  theories  being 
submitted  to  the  touchstone  of  observable  phenomena. 


a 


i 

Fig.  7. 

Both  inductions,  subjective  and  objective,  are  necessary. 
Neither  can  be  omitted  without  renouncing  the  scientific 
method.    And  then  finally  the  objective  manifestations  in 
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conduct  and  activity  have  to  be  interpreted  in  terms  of 
subjective  experience.  The  inductions  reached  by  the  one 
method  have  to  be  explained  in  the  light  of  inductions 
reached  by  the  other  method. 

I  am  anxious  to  make  this  matter  quite  clear,  and  I  will 
therefore  endeavour  to  illustrate  it  diagrammatically.  In  the 
first  diagram  (Fig.  7)  the  line  a  b  represents  the  conduct, 
activities,  and  other  objective  phenomena  exhibited  by  other 
beings  or  organisms  than  the  individual  psychologist,  while 
c  d  represents  the  states  of  consciousness  of  which  he  alone 
has  direct  knowledge. 

Then  the  diagram  is  intended  to  show  how  the  psycholo- 
gist must  combine  both  objective  induction  and  subjective 
induction,  that  he  may  reach  a  subjective  interpretation  of 
a  b  in  terms  of  c  d. 


Fig. 


In  the  second  diagram  (Fig.  8)  the  curve  represents  the 
living  beings  under  investigation  comprising  the  psychologist 
himself  and  other  organisms.  The  upper  line  represents 
the  physical  objective  aspect,  the  lower  line  the  psychical 
subjective  aspect.  The  whole  of  the  upper  line  is  open  to 
the  inductive  investigation  of  the  psychologist.  But  of  the 
lower  line  only  the  firm  part,  that  representing  his  own  inner 
consciousness,  is  open  to  his  inductive  study.  The  dotted 
part,  that  representing  the  mental  side  of  other  organisms, 
has  to  be  interpreted  by  the  inferential  prolongation  of  the 
known  part  of  the  curve,  or,  in  other  words,  has  to  be  inter- 

D 


50        INTRODUCTION  TO  COMPARATIVE  PSYCHOLOGY, 

preted  in  terms  of  the  subjective  inductions  reached  through 
introspection. 

Now  it  is  idle  to  assert  that  one  set  of  inductions  is  more 
important  than  the  other,  since  both  are  essential.  But 
there  can  be  no  question  that  the  subjective  inductions  are 
in  some  respect  more  subtle  and  difficult  and  delicate  than 
the  inductions  concerning  objective  phenomena.  There 
can  be  no  question  that  false  assumptions  and  vague 
generalizations  more  commonly  pass  muster  with  regard  to 
mental  processes  than  with  regard  to  their  physical  manifesta- 
tions. And  there  can  be  no  question  that  in  the  systematic 
training  of  the  comparative  psychologist  the  subjective 
aspect  is  not  less  important  than  the  objective  aspect. 

The  question  now  arises  whether  in  passing  from  human 
to  animal  psychology  any  other  method  of  interpretation  is 
possible  than  that  which  holds  good  for  the  former.  Can 
the  zoological  psychologist  afford  to  dispense  with  that 
systematic  training  in  introspective  or  subjective  analysis 
and  induction  which  is  absolutely  essential  for  the  student 
of  human  psychology  ?  I  venture  to  contend  that  he  can- 
not. The  scheme  of  interpretation  exhibited  diagrammati- 
cally  in  Fig.  7  holds  good  I  maintain  as  well  for  animal 
psychology  as  for  the  psychology  of  man.  There  are,  I  am 
well  aware,  many  people  who  fancy  that  by  the  objective 
study  of  animal  life  they  can  pass  by  direct  induction  to 
conclusions  concerning  the  psychical  faculties  of  animals. 
But  this  is,  I  think,  through  ignorance  of  the  methods  of 
psychology ;  or  perhaps  one  may  say,  without  injustice, 
through  ignorance  of  the  method  that  they  themselves  un- 
consciously adopt.  All  that  is  necessary,  these  people  will 
tell  you,  is  to  observe  carefully,  and  to  explain  the  actions 
you  observe  in  the  most  natural  manner.  "  In  the  most 
natural  manner,"  here  means  and  is  equivalent  to,  in  just 
the  same  way  as  you  explain  the  actions  of  your  human 
neighbours  and  acquaintances.    And  these  human  actions 
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are  explained  on  the  assumption  that  your  neighbour  is 
actuated  by  motives  and  impulses  similar  to  your  own. 
Thus  these  observers  who  think  that  their  explanations  are 
reached  by  direct  induction  are  really  proceeding  uncon- 
sciously on  the  method  they  affect  to  disregard.  Reduced 
to  its  logical  basis  their  contention  is  that  the  thorough  and 
systematic  study  of  that  mind  in  terms  of  which  they 
unconsciously  interpret  all  other  minds  is  unnecessary  if  not 
misleading. 

Now  it  appears  to  me  that  the  foundation  of  this  erroneous 
view,  for  as  such  I  must  regard  it,  is  the  tacit  assumption 
that  what  suffices  for  practical  purposes  suffices  also  for 
scientific  purposes.  All  fairly  successful  men  and  women 
acquire,  and  must  acquire,  a  knowledge  of  human  nature 
sufficient  for  the  practical  needs  of  everyday  life  under  social 
conditions.  Over-subtlety  and  refinement  of  analysis,  too 
great  nicety  of  interpretation,  are  rather  disadvantageous 
than  otherwise  in  the  practical  conduct  of  affairs.  Hence 
practical  men  are  wTont  to  look  with  some  suspicion  at  the 
psychologist  as  one  who  is  prone  to  be  a  mere  theorist.  In 
the  same  way  practical  politicians  not  uncommonly  look  with 
suspicion  on  sociologists  and  political  economists,  practical 
engineers  regard  with  similar  eyes  the  subtler  theories  of  the 
physicist,  practical  metallurgists  look  askance  on  the  more 
delicate  methods  and  more  advanced  hypotheses  of  the 
chemist,  and  in  general  the  practical  man  is  inclined  to 
utilize  the  results  of  the  man  of  science  but  to  regard  his 
more  refined  interpretations  of  natural  phenomena  as  mere 
theory. 

There  can  be  no  question  that  the  interpretation  of  the 
actions  of  animals  as  the  outcome  of  mental  processes 
essentially  similar  to  those  of  man  amply  suffices  for  practical 
needs.  The  farmer,  the  keeper  of  a  kennel,  the  cattle- 
breeder,  the  gamekeeper,  the  breaker-in  of  horses,  all  the 
practical  men  who  are  employed  in  the  breeding,  rearing, 
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and  training  of  animals,  and  the  great  number  of  people  who 
keep  animals  as  pets  or  in  domestic  service  find  a  somewhat 
rough  and  ready  interpretation  amply  sufficient  for  their 
purposes  in  hand.  And  not  unnaturally  they  are  surprised 
that  the  explanation  which  suffices  for  them  with  their  wide 
practical  experience  is  found  by  the  man  of  science  to  need 
serious  revision  and  correction.  Often  unacquainted  with 
the  methods  and  aims  of  science  in  its  intellectual  aspect  as 
endeavouring  to  interpret  the  phenomena  of  nature,  often 
regarding  science  as  the  generally  unpaid  servant  of  practical 
utility,  they  smile  if  they  do  not  sneer,  at  the  arrogance  of 
the  man  of  science  who  tells  them  that  the  explanation 
which  is  good  enough  for  the  practical  purposes  of  daily  life 
is  not  sufficient  for  the  more  subtle  and  refined  purposes  of 
scientific  interpretation.  Be  this  as  it  may,  I  venture  to 
affirm  that  whereas  the  man  who  has  to  deal  with  animals  for 
practical  purposes  can  afford  to  be  ignorant  of  psychological 
methods  and  results,  the  man  who  would  deal  scientifically 
with  the  psychical  faculties  of  animals  cannot  afford  to  be 
thus  ignorant.  For  the  practical  man  accuracy  of  ob- 
servation and  careful  induction  therefrom  are  of  primary 
importance,  validity  of  psychological  interpretation  being 
for  him  altogether  subsidiary.  But  for  the  scientific  investi- 
gator thorough  and  accurate  knowledge  of  and  training 
in  psychology  is  of  at  least  co-ordinate  importance  with 
accuracy  of  objective  observation. 

Unfortunately  many  able  men  who  are  eminently  fitted  to 
make  and  record  exact  observations  on  the  habits  and 
activities  of  animals  have  not  undergone  the  training 
necessary  to  enable  them  to  deal  with  the  psychological 
aspect  of  the  question.  The  skilled  naturalist  or  biologist 
is  seldom  also  skilled  in  psychological  analysis.  Notwith- 
standing therefore  the  admirable  and  invaluable  observations 
of  our  great  naturalists,  we  cannot  help  feeling  that  their 
psychological  conclusions  are  hardly  on  the  same  level  as 
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that  reached  by  their  conclusions  in  the  purely  biological 
field. 

For  in  the  study  of  animal  psychology  as  a  branch  of 
scientific  inquiry,  it  is  necessary  that  accurate  observation, 
and  a  sound  knowledge  of  the  biological  relationships-  of 
animals,  should  go  hand  in  hand  with  a  thorough  apprecia- 
tion of  the  methods  and  results  of  modern  psychology. 
The  only  fruitful  method  of  procedure  is  the  interpretation 
of  facts  observed  with  due  care  in  the  light  of  sound 
psychological  principles. 

What  some  of  these  principles  are  we  have  considered,  or 
shall  consider,  in  this  work.  There  is  one  basal  principle, 
however,  the  brief  exposition  of  which  may  fitly  bring  to  a 
close  this  chapter.  It  may  be  thus  stated : — In  no  case  may 
we  interpret  an  action  as  the  outcome  of  the  exercise  of  a 
higher  psychical  faculty if  it  can  be  interpreted  as  the  outcome 
of  the  exercise  of  one  which  stands  loiver  in  the  psychological 
scale. 

To  this  principle  several  objections,  none  of  them  however 
of  any  real  weight,  may  be  raised.  First  there  is  the 
sentimental  objection  that  it  is  ungenerous  to  the  animal. 
In  dealing  with  one's  fellow-man  it  is  ungenerous  to  impute 
to  him  lower  motives  for  his  actions  when  they  may  have 
been  dictated  by  higher  motives.  Why  should  we  adopt  a 
different  course  with  the  poor  dumb  animal  from  that  which 
we  should  adopt  with  our  human  neighbour  ?  In  the  first 
place,  it  may  be  replied,  this  objection  starts  by  assuming 
the  very  point  to  be  proved.  The  scientific  problem  is  to 
ascertain  the  limits  of  animal  psychology.  To  assume  that 
a  given  action  may  be  the  outcome  of  the  exercise  of  either 
a  higher  or  a  lower  faculty,  and  that  it  is  more  generous 
to  adopt  the  former  alternative,  is  to  assume  the  existence 
of  the  higher  faculty,  which  has  to  be  proved.  In  the  case 
of  our  neighbours  we  have  good  grounds  for  knowing  that 
such  and  such  a  deed  may  have  been  dictated  by  either  a 
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higher  or  a  lower  motive.  If  had  equally  good  grounds 
for  knowing  that  the  animal  was  possessed  of  both  higher 
and  lower  faculties,  the  scientific  problem  would  have  been 
solved ;  and  the  attribution  of  the  one  or  the  other,  in  any 
particular  case,  would  be  a  purely  individual  matter  of  com- 
paratively little  general  moment.  In  the  second  place,  this 
generosity,  though  eminently  desirable  in  the  relations  of 
practical  social  life,  is  not  precisely  the  attitude  which  a 
critical  scientific  inquiry  demands.  Moreover,  an  ungenerous 
interpretation  of  one's  neighbour's  actions  may  lead  one  to 
express  an  unjust  estimate  of  his  moral  character  and  thus 
to  do  him  grave  social  wrong;  but  an  ungenerous  interpreta- 
tion of  the  faculties  of  animals  can  hardly  be  said  to  be 
open  to  like  practical  consequences. 

A  second  objection  is,  that  by  adopting  the  principle  in 
question  we  may  be  shutting  our  eyes  to  the  simplest 
explanation  of  the  phenomena.  Is  it  not  simpler  to  explain 
the  higher  activities  of  animals  as  the  direct  outcome  of 
reason  or  intellectual  thought,  than  to  explain  them  as  the 
complex  results  of  mere  intelligence  or  practical  sense- 
experience?  Undoubtedly  it  may  in  many  cases  seem 
simpler.  It  is  the  apparent  simplicity  of  the  explanation 
that  leads  many  people  naively  to  adopt  it.  But  surely  the 
simplicity  of  an  explanation  is  no  necessary  criterion  of  its 
truth.  The  explanation  of  the  genesis  of  the  organic  world 
by  direct  creative  fiat,  is  far  simpler  than  the  explanation  of 
its  genesis  through  the  indirect  method  of  evolution.  The* 
explanation  of  instinct  and  early  phases  of  intelligence  as 
due  to  inherited  habit,  individually  acquired,  is  undoubtedly 
simpler  than  the  explanation  which  Dr  Weismann  would 
substitute  for  it.  The  formation  of  the  canon  of  the 
Colorado  by  a  sudden  rift  in  the  earth's  crust,  similar  to 
those  which  opened  during  the  Calabrian  earthquakes,  is 
simpler  than  its  formation  by  the  fretting  of  the  stream 
during  long  ages  under  varying  meteorological  conditions. 
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In  these  cases  and  in  many  others  the  simplest  explanation 
is  not  the  one  accepted  by  science.  Moreover,  the  simplicity 
of  the  explanation  of  the  phenomena  of  animal  activity  as 
the  result  of  intellectual  processes,  can  only  be  adopted  on 
the  assumption  of  a  correlative  complexity  in  the  mental 
nature  of  the  animal  as  agent.  And  to  assume  this  com- 
plexity of  mental  nature  on  grounds  other  than  those  of 
sound  induction,  is  to  depart  from  the  methods  of  scientific 
procedure. 

But  what,  it  may  be  asked,  is  the  logical  basis  upon  which  / 
this  principle  is  founded  ?  If  it  be  true  that  the  animal 
mind  can  only  be  interpreted  in  the  light  of  our  knowledge 
of  human  mind,  why  should  we  not  use  this  method  of 
interpretation  freely,  frankly,  and  fully  ?  Is  there  not  some 
contradiction  in  refusing  to  do  so  ?  For,  firkt,  it  is  contended 
that  we  must  use  the  human  mind  as  a  key  by  which  to 
read  the  brute  mind,  and  then  it  is  contended  that  this  key 
must  be  applied  with  a  difference.  If  we  apply  the  key  at 
all,  should  we  not  apply  it  without  reservation  ? 

This  criticism  might  be  valid  if  we  were  considering  the 
question  apart  from  evolution.  Here  evolution  is  postulated. 
The  problem  is  this  :  (i)  Given  a  number  of  divergently 
ascending  grades  of  organisms,  with  divergently  increasing 
complexity  of  organic  structure  and  correlated  activities : 

(2)  granted  that  associated  with  the  increasing  organic  com- 
plexity there  is  increasing  mental  or  psychical  complexity : 

(3)  granted  that  in  man  the  organic  complexity,  the  com- 
plexity of  correlated  activities,  and  the  associated  mental  or 
psychical  complexity,  has  reached  the  maximum  as  yet 
attained:  (4)  to  gauge  the  psychical  level  to  which  any 
organism  has  been  evolved.    As  we  have  already  seen,  we 

'are  forced,  as  men,  to  gauge  the  psychical  level  of  the 
animal  in  terms  of  the  only  mind  of  which  we  have  first-hand 
knowledge,  namely  the  human  mind.  But  how  are  we  to 
apply  the  gauge  ? 
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There  would  appear  to  be  three  possible  methods,  which 
are.  exemplified  in  Fig.  9.  Let  a  represent  the  psychical 
stature  of  man,  and  1,  2,  3,  ascending  faculties  or  stadia  in 
mental  development.  Let  b  c  represent  two  animals  the 
psychical  stature  of  each,  of  which  is  to  be  gauged.  It  may 
be  gauged  first  by  the  "method  of  levels,"  according  to 
which  the  faculties  or  stadia  are  of  constant  value.  In  the 
diagram,  b  has  not  quite  reached  the  level  of  the  beginning 
of  the  third  or  highest  faculty,  while  c  has  only  just  entered 
upon  the  second  stadium.  Secondly,  it  may  be  gauged  by 
the  "method  of  uniform  reduction."  In  both  b  and  c  we 
have  all  three  faculties  represented  in  the  same  ratio  as  in 

but  all  uniformly  reduced.  And  thirdly,  it  may  be  gauged 
by  the  "method  of  variation,"  according  to  which  any  one 
of  the  faculties  1,  2,  or  3,  may  in  b  and  c  be  either  increased 
or  reduced  relatively  to  its  development  in  a.  Let  us 
suppose,  for  example,  that  b  represents  the  psychical  stature 
of  the  dog.  Then,  according  to  the  interpretation  on  the 
method  of  levels,  he  possesses  the  lowest  faculty  (1)  in  the 
same  degree  as  man ;  in  the  faculty  (2)  he  somewhat  falls 
short  of  man ;  while  in  the  highest  faculty  (3)  he  is  altogether 
wanting.  According  to  the  interpretation  on  the  method  of 
uniform  reduction  he  possesses  all  the  faculties  of  man  but 
in  a  reduced  degree.  And  according  to  the  interpretation 
on  the  method  of  variation  he  excels  man  in  the  lowest 
faculty,  while  the  other  two  faculties  are  both  reduced  but 
in  different  degrees.  The  three  "faculties"  1,  2,  3,  are  not 
here  intended  to  serve  any  other  purpose  than  merely  to 
illustrate  the  three  methods  of  interpretation. 

On  the  principles  of  evolution  we  should  unquestionably 
expect  that  Jrfiose  mental  faculties  which  could  give  decisive 
advantage  in  the  struggle  for  existence  would  be  developed 
in  strict  accordance  with  the  divergent  conditions  of  life. 
Hence  it  is  the  third  method,  which  I  have  termed  the 
method  of  variation,  which  we  should  expect  a  priori  to 
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accord  most  nearly  with  observed  facts.  And  so  far  as  we 
can  judge  from  objective  observation  (the  only  observation 
open  to  us)  this  would  appear  to  be  the  case.  Presumably 
there  are  few  observers  of  animal  habit  and  intelligence  who 
would  hesitate  in  adopting  the  method  of  variation  as  the 
most  probable  mode  of  interpretation.  But  note  that  while 
it  is  the  most  probable  it  is  also  the  most  difficult  mode  of 
interpretation.  According  to  the  method  of  levels  the  dog 
is  just  like  me,  without  my  higher  faculties.  According  to 
the  method  of  uniform  reduction  he  is  just  like  me,  only 
nowise  so  highly  developed.  But  according  to  the  method 
of  variation  there  are  many  possibilities  of  error  in  estimat- 
ing the  amount  of  such  variation.  Of  the  three  methods 
that  of  variation  is  the  least  anthropomorphic,  and  therefore 
the  most  difficult. 

In  the  diagram  by  which  the  method  of  variation  is  illus- 
trated, the  highest  faculty  3  is  in  c  reduced  to  zero, — in  other 
words,  is  absent.  It  may,  however,  be  objected  that  this  is 
contrary  to  the  principles  of  evolution,  since  the  presence  of 
any  faculty  in  higher  types  involves  the  germ  of  this  faculty 
in  lower  types.  This  criticism  only  holds  good,  however,  on 
the  assumption  that  the  evolution  of  higher  faculties  out  of 
lower  faculties  is  impossible.  Those  evolutionists  who 
accept  this  assumption  as  valid  are  logically  bound  to  believe 
either  (1)  that  all  forms  of  animal  life  from  the  amoeba 
upwards  have  all  the  faculties  of  man,  only  reduced  in 
degree  and  range,  and  to  interpret  all  animal  psychology  on 
a  method  of  reduction  (though  not  necessarily  uniform 
reduction),  or  (2)  that  in  the  higher  forms  of  life  the  intro- 
duction of  the  higher  faculties  has  been  effected  by  some 
means  other  than  that  of  natural  evolution.  I  am  not  pre- 
pared to  accept  the  assumption  as  valid ;  and  it  will  be  part 
of  my  task  in  future  chapters  to  consider  how  the  transition 
from  certain  lower  to  certain  higher  phases  of  mental  develop- 
ment may  have  been  effected. 
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If  this  be  so  it  is  clear  that  any  animal  may  be  at  a  stage 
where  certain  higher  faculties  have  not  yet  been  evolved 
from  their  lower  precursors;  and  hence  we  are  logically 
bound  not  to  assume  the  existence  of  these  higher  faculties 
until  good  reasons  shall  have  been  shown  for  such  existence. 
In  other  words,  we  are  bound  to  accept  the  principle  above 
enunciated  :  that  in  no  case  is  an  animal  activity  to  be 
interpreted  as  the  outcome  of  the  exercise  of  a  higher 
psychical  faculty,  if  it  can  be  fairly  interpreted  as  the  out- 
come of  the  exercise  of  one  which  stands  lower  in  the 
psychological  scale. 
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CHAPTER  IV. 
SUGGESTION  AND  ASSOCIATION 
E  must  now  return  to  the  wave  of  consciousness,  with 


*  *  a  brief  consideration  of  the  nature  of  which  we 
began  our  investigations.  We  saw  that  in  any  moment  of 
consciousness — any  particular  now — it  is  experienced  as  a 
complex  whole,  which  only  on  introspection  and  retrospec- 
tive analysis  can  be  resolved  into  its  constituents.  Let  us 
next  consider  by  what  means  and  in  what  manner  the  nature 
and  constitution  of  the  wave  is  brought  about  or  determined 
in  any  series  of  successive  moments  of  consciousness.  In 
this  chapter  we  shall  deal  mainly  with  the  wave-crest  or 
focus  of  consciousness,  to  the  partial  neglect  of  the  sub- 
conscious body  of  the  wave. 

When  we  take  a  walk  in  the  country  and  wisely  surrender 
ourselves  to  the  suggestions  of  rural  nature,  {he  wave  crest  of 
consciousness  is  mainly  determined  by  sights  and  sounds 
and  scents  coming  from  without.  When  on  our  return  we 
sit  and  read  some  book  with  attention,  the  nature  and 
course  of  the  psychical  wave-crest  is  determined  by  what  the 
author  has  written  for  our  instruction  or  amusement.  Or  if 
we  listen  to  our  friend  describing  what  he  has  seen  or  done 
in  our  absence,  the  course  of  the  wave  is  guided  by  his 
words.  In  all  these  cases  the  determination  of  the  nature 
of  the  wave-crest  is  largely  external;  but  in  the  first  case  the 
external  suggestion  comes  directly  from  the  natural  object ; 
while  in  the  latter  cases  the  external  suggestion  is  indirect, 
through  the  intervention  of  symbolic  means.  For  lan- 
guage, written  or  spoken,  is  the  medium  by  which  we  can 
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render  the  wave  of  consciousness  in  our  neighbours  mind 
somewhat  similar  to  that  which  is  passing  or  has  passed 
through  our  own. 

When,  on  the  other  hand,  we  abandon  ourselves  to  a  train 
of  reverie,  with  closed  eyes  in  a  quiet  half-hour,  or  when  we 
are  abstractedly  thinking  out  some  problem,  and  are  deaf  to 
all  that  passes  around  us,  then  the  nature  of  the  wave  is  not 
determined  from  without,  but  is  of  internal  origin. 

But  what  exactly  do  we  mean  when  we  speak  of  the 
determination  of  the  wave  as  "  external"  or  "internal"? 
Has  the  mind,  as  such,  extension  or  place,  so  as  to  justify 
the  use  of  these  physical  expressions  ?  Assuredly  it  has 
not :  and  in  using  the  terms  "  external"  and  "  internal"  we 
have  momentarily  changed  our  point  of  view  from  that  of 
psychical  processes  to  that  of  their  physical  accompaniments. 
The  psychical  wave  accompanies  or  is  the  conscious  aspect 
of  the  dominant  cerebral  disturbances  in  the  cortex  of  the 
brain.  Now  the  dominance  of  cerebral  disturbances  at  any 
moment  may  be  produced  in  one  of  two  ways,  or  in  part  by 
one  and  in  part  by  the  other.  Such  dominance  may  be 
determined  by  incoming  stimuli  through  the  afferent  nerves ; 
this  is  external  determination.  Or  it  may  be  determined  by 
the  preceding  cerebral  changes,  the  brain-states  of  any  one 
moment  being  the  outcome  of  the  brain-states  of  foregoing 
moments;  this  is  internal  determination.  The  terms  "in- 
ternal" and  "  external"  are  thus,  strictly  speaking,  applicable 
to  the  cerebral  cortex,  which  is  the  seat  of  molecular  dis- 
turbances, accompanied  by  states  of  consciousness.  Where 
these  dominant  disturbances  are  the  result  of  preceding 
disturbances  within  the  cortex,  the  determination  is  in- 
ternal; where  they  result  from  afferent  impulses  coming 
from  beyond  the  region  of  the  cortex,  the  determination  is 
external. 

It  must  be  noticed,  however,  that  all  the  external  stimulus 
does  is  to  set  agoing  certain  internal  processes.    The  im- 
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pulse  from  without  is  like  the  touch  of  the  trigger  which 
determines  a  complex  explosion.  When  we  are  out  for  a 
country  walk  light-waves  received  by  the  retina  of  the  eye 
originate  impulses  which,  conveyed  inwards  by  the  afferent 
nerves,  initiate  brain-disturbances  having  for  their  conscious 
aspect  fields  and  woods,  streams,  birds  and  insects,  and  so 
forth.  We  say  that  we  see  all  these  ;  and  we  speak  correctly. 
But  in  the  language  of  psychological  analysis  we  receive 
sense-stimuli  which  suggest  all  these  impressions  and  certain 
ideas  arising  out  of  them  to  the  mind.  Certain  notes  or 
sounds  suggest  the  thrush,  the  cuckoo,  or  the  grasshopper : 
certain  odours,  violets  or  limes. 

When  we  are  reading  or  listening  to  a  speech,  states  of 
consciousness  are  evoked  by  the  printed  words  (retinal 
stimuli)  or  by  the  sounds  which  fall  on  our  ear  (auditory 
stimuli).  The  suggestion  of  the  states  of  consciousness  is 
external.  But  the  nature  of  the  states  depends  upon  the 
internal  conditions  and  organization  of  the  brain-centres. 
We  may  term  the  initiation  of  states  of  consciousness  by 
external  stimuli  primary  suggestion,  reserving  the  phrase 
secondary  suggestion  for  the  wholly  internal  determination  of 
states  of  consciousness  by  changes  within  the  cortex. 

Taking  primary  suggestion  first,  we  are  not  at  present  in 
a  position  to  analyse  the  process  very  deeply,  and  must 
defer  its  fuller  consideration  till  we  come  to  the 
chapter  on  The  Analysis  of  Impressions.  I  shall 
describe  as  an  impression  that  which  is  brought  to  the 
focus  of  consciousness,  or  to  the  crest  of  the  psychical 
wave,  through  primary  suggestion.  And  for  the  present  it 
must  be  sufficient  to  note  that  the  nature  of  the  impression 
thus  suggested  by  a  simple  stimulus  or  by  several  simple 
stimuli,  is  determined  (i)  by  inherited  brain- structure  or  its 
psychical  correlative  mental  constitution  (2)  by  the  modi- 
fications impressed  on  this  brain-structure  or  mental 
constitution  by  individual  experience.    In  brief,  the  exist- 
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ing  condition  and  mode  of  response  of  the  brain  is  due  in 
part  to  inherited  structure  and  in  part  to  individual  acqui- 
sition. So  far  as  the  impressions  are  concerned,  that  is  to 
say  the  focal  states  suggested  by  simple  afferent  stimuli,  these 
impressions  are  presumably  very  similar  or  practically  identical 
in  all  normally  constituted  human  beings.  My  friend  and  I 
have  closely  similar  impressions  of  the  road  along  which  we 
are  walking,  of  the  hedge  that  borders  it,  of  our  dogs  racing 
on  in  front  of  us,  of  the  setting  sun  and  the  deeply-tinted 
clouds  on  the  horizon.  It  is  true  that  no  two  of  us  taking 
the  same  country  walk  will  have  quite  the  same  states  of 
consciousness  aroused  by  external  suggestion,  because  no 
two  of  us  have  had  quite  the  same  individual  experience,  and 
in  no  two  of  us  is  the  mental  constitution  and  inherited 
brain-structure  identical.  But  the  difference  here  lies  not  so 
much  in  the  impressions,  or  focal  states,  as  in  the  marginal 
states  which  form  the  body  of  the  psychical  wave.  Thus, 
although  the  impressions  are  closely  similar,  the  states  of 
consciousness ;  which  include  not  only  the  focal  impressions 
but  also  their  marginal  setting,  are  different. 

As  my  friend  and  I  are  walking  along  the  road,  during  a 
pause  in  our  conversation  we  pass  a  gate  at  which  some 
cattle  are  standing.  We  both  begin  to  speak  at  once,  and, 
after  mutual  apologies  and  the  usual'courtesies,  he  takes  the 
precedence,  and  tells  me  of  the  Red  Devons  with  which  he 
has  stocked  a  farm  which  he  has  lately  purchased.  When 
he  has  spoken,  he  asks  me  what  I  was  about  to  say ;  and  I 
laughingly  reply  that  I  was  merely  going  to  ask  whether  he 
thought  certain  recent  promises  to  electors  (1892)  were 
much  more  likely  to  be  fulfilled  than  certain  other  promises 
in  1885  concerning  three  acres  and  a  cow.  Now  here  a 
similar  impression,  the  result  of  primary  suggestion,  gives 
rise  in  two  different  minds  to  two  different  trains  of  ideas. 

Before  going  further  we  must  define  what  is  here  meant 
by  the  word  "idea."    We  used  the  word  "  impression  "  to 
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signify  that  which  is  brought  to  the  focus  of  consciousness, 
or  the  crest  of  the  psychical  wave,  through  primary  suggestion. 
We  shall  use  the  word  "  idea "  to  signify  that  which  is 
brought  to  the  focus  of  consciousness  through  secondary 
suggestion.  The  idea  may  be  a  clear-cut  mental  image, 
like  the  remembered  face  of  a  dear  friend,  or  it  may  be  as 
vague  as  that  which  attaches  to  the  word  " universe"  or  the 
word  "  fog."  Whether  well  or  ill-defined,  it  occupies  the 
crest  of  the  psychical  wave  and  has  been  brought  there,  not 
by  primary  suggestion  through  the  channels  of  sense,  but  by 
secondary  suggestion  as  the  result  of  foregoing  brain- 
disturbances.  Thus  the  primary  impression  cow  gives  rise 
in  my  friend's  mind  to  the  secondary  idea  farm,  and  in  my 
mind  to  the  secondary  idea  " elections"  These  ideas  may 
suggest  others,  and  so  on  in  a  longer  or  shorter  train  of 
secondary  suggestion. 

It  is  somewhat  difficult  to  assign  exactly  the  limits  which 
demarcate  primary  from  secondary  suggestion.  If,  for 
example,  I  see  on  Exmoor  a  footprint  which  suggests  a 
red-deer ;  shall  we  say  that  the  impression  is  that  of  a  foot- 
print which  in  turn  gives  rise  to  the  idea  symbolized  by  the 
word  "  red-deer  "  ?  or  shall  we  say  that  an  impression  of  a  red- 
deer  is  primarily  suggested  ?  In  this  case  we  may  perhaps 
fairly  adopt  the  former  view,  and  say  that  the  footprint  suggests 
the  idea  of  the  beast  that  made  it.  But  if  I  see  over  the 
brow  of  the  hill  the  points  of  an  antler,  shall  we  say  that  the 
impression  of  a  bit  of  an  antler  suggests  the  idea  of  the  stag 
that  bears  it  ?  or  shall  we  say  that  the  visual  stimulus  from 
a  portion  of  .the  stag  suggests  the  impression  of  the  red- 
deer  ?  Let  us  suppose  we  still  adopt  the  former  view  and 
say  that  the  impression  of  an  antler-point  suggests  an  idea 
of  the  stag.  Then  how  will  it  be  if  I  see  the  head  and 
shoulders,  while  the  legs  and  hind-quarters  are  hidden  ? 
Surely  here  we  may  fairly  say  that  we  have  a  direct  im- 
pression of  the  red-deer.     If  so,  we  imply  that  a  small 
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portion  of  the  stag  suggests  an  impression  which  gives  rise 
to  an  idea  of  the  animal  itself,  while  a  larger  portion  directly 
suggests  an  impression  of  the  animal.  I  have  no  desire  to 
be  over-subtle,  and  I  think  it  probable  that  if  two  men — one 
an  experienced  and  enthusiastic  staghunter,  the  other  a  mere 
townsman — were  standing  together  on  Exmoor  and  saw  the 
points  of  an  antler ;  in  the  one  case  red-deer  would  shoot  to 
the  focus  of  consciousness  as  a  practically  direct  impression  • 
while  in  the  other  a  vague  "  something  visible  "  would  slowly 
take  form  as  an  impression,  to  be  gradually  followed  by  an 
idea  of  the  animal,  with  some  such  train  as  this  :  "  Why,  it 
must  be  an  antler ;  a  red-deer,  by  Jove  !  "  These  cases,  and 
a  hundred  other  such,  show  that  the  demarcation  between 
primary  and  secondary  suggestion  is  not  very  easy  to  draw 
with  strict  rigidity. 

It  we  adopt  this  interpretation,  however,  we  must  admit 
that  the  impression  may  contain  a  greater  or  less  amount 
of  ideal  supplement.  Only  the  antler-tip  is  presented  to 
sense :  the  rest  is  ideally  added. 

Returning  now  to  the  case  above  noticed,  where  the  same 
impression  cow  gave  rise  for  me  and  for  my  friend  to 
different  trains  of  ideas,  there  is  not  much  difficulty  in 
assigning,  in  general  terms,  reasons  for  the  different  results 
in  his  mind  and  in  mine.  His  farm  in  Devonshire  had  been 
for  some  time  a  topic  of  thought  and  discussion,  his  mind 
had  a  constant  tendency  to  revert  to  this  subject.  Presumably 
from  the  physiological  point  of  view  certain  cortical  centres, 
the  disturbances  in  which  are  associated  with  this  particular 
form  of  consciousness,  were  already  in  a  state  of  irrita- 
bility or  incipient  change,  and  only  needed  a  suggestive 
impulse  to  raise  their  molecular  thrills  into  dominance. 
Probably  the  farm  was  lurking  in  the  background  of  his 
consciousness  as  he  walked  silently  by  my  side.  On  the 
other  hand,  my  own  mind  was,  as  we  say,  full  of  the  elections, 
and  of  certain  statements  reported  to  have  been  made  in 
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Wiltshire  to  catch  the  agricultural  vote.  The  cow  appeared 
to  me  therefore  in  an  electioneering  connection.  Had  a 
butcher  been  with  us,  the  cattle  might  well  have  suggested 
the  peculiar  excellence  of  last  year's  Christmas  beef.  Or  if 
a  student  of  pre-historic  archaeology  had  been  there,  his 
mind,  through  the  intervention  of  Bos  primigenius,  might 
have  wandered  to  the  Europe  of  primitive  times. 

All  this  serves  to  bring  into  view  what  appears  to  be  of 
great  importance  in  serving  to  determine  the  direction  of 
the  course  taken  by  the  psychical  wave  in  secondary 
suggestion,  namely  immediate  interest.  There  are  certain 
permanent  interests  concerning  our  own  future,  that  of 
those  near  and  dear  to  us,  that  of  our  own  past  work,  that 
of  our  business  or  occupation,  that  of  our  favourite  schemes. 
All  these  are  more  or  less  directly  associated  with  ourselves. 
In  each  moment  of  consciousness  they  do  form  or  may 
readily  be  caused  to  form  part  of  the  body  of  the  wave. 
They  are  constantly  either  in  or  near  the  margin  of 
consciousness.  There  are  also  the  more  transitory  interests 
of  our  immediate  thought  or  occupation,  the  game  we  are 
playing,  the  book  we  are  reading,  the  problem  we  are 
thinking  out.  These,  too,  form  important  constituents  of 
the  psychical  wave  in  the  moment  in  question.  If  we  call 
the  former  general  interest,  and  the  latter  special  interest,  we 
may  say  that  the  course  of  the  wave,  in  secondary  sugges- 
tion, is  largely  determined  by  the  joint  action  of  general  and 
special  interest.  Although  in  a  less  degree  interest  has 
some  effect  in  primary  suggestion.  Every  one  knows  the 
story  of  Eyes  and  No-eyes.  Interest  largely  makes  the 
difference  between  the  two.  If  a  naturalist  is  out  for  a 
country  walk  with  one  whose  absorbing  pursuit  is  abstract 
mathematics,  the  former  will  hear  and  see  much  to  which 
the  latter  is  psychically  deaf  and  blind.  The  retina  and  the 
auditory  nerve-ends  are  stimulated,  but  the  subconscious 
effect  produced  has  no  chance  of  rising  into  dominance 
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when  it  has  to  compete  with  a  matter  of  such  absorbing 
interest  as  a  problem  in  four-dimensional  space. 

The  course  of  the  psychical  wave,  then,  is  largely 
determined  by  interest ;  and  the  interests  of  our  life  are 
constantly  lurking  in  the  margin  of  consciousness.  They 
form  a  sort  of  permanent  body  to  the  psychical  wave.  In 
saying,  therefore,  that  the  wave  is  largely  guided  in  its 
course  by  interest,  we  are  saying  in  effect  that  in  any  series 
of  moments  of  consciousness  abed,  the  state  of  the  wave 
at  c  is  determined  by  the  state  of  the  wave  at  b,  and  will  in 
turn  determine  the  state  of  the  wave  at  d.  In  other  words, 
the  interest  is  internal,  and  something  the  wave  carries  with 
it;. not  external,  and  moulding  the  wave  of  consciousness 
from  without.  The  only  qualification  of  this  general  state- 
ment we  should  have  on  deeper  analysis  to  make,  is  that 
probably  not  only  the  subconscious  states  of  the  body  of 
the  wave,  but  also  various  infra-conscious  or  extra-marginal 
elements  below  the  threshold  of  consciousness,  would  have 
to  be  taken  into  consideration.  We  are  burdened,  for 
example,  with  a  great  sorrow,  but  have  to  fulfil  an  engage- 
ment to  lecture  or  make  a  speech.  Beginning  with  an 
effort,  we  erelong  get  interested ;  thoughts  connected  with 
our  purpose  in  speaking  occupy  consciousness ;  our  sorrow 
for  the  time  is  iorgotten.  We  walk  away  animated  perhaps 
with  success  ;  but  from  out  of  the  unconscious  there  rises  a 
numb  and  nameless  feeling,  and  our  sorrow  regains  its 
sway.  It  has  in  the  excitement  of  speaking  been  thrust 
below  the  threshold  of  consciousness  out  into  the  extra- 
marginal  region.  But  no  sooner  does  the  excitement  sub- 
side, than  it  rises  first  into  numbing  subconsciousness,  and 
then  with  a  pang  becomes  dominant  and  focal. 

Returning  once  more  to  the  example  we  have  taken  to 
illustrate  secondary  suggestion,  it  is  clear  that  the  impression 
cow  would  never  have  suggested  farm  to  my  friend's  mind, 
nor  "elections"  to  my  mind,  in  the  absence  of  previous 
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experience.  Internal  or  secondary  suggestion  does  but 
follow  lines  previously  marked  out  by  external  or  primary 
suggestion.  A  London  child  visiting  the  country,  and 
seeing  for  the  first  time  the  yellow  flowers  of  the  gorse 
or  furze,  is  told  how  Linnaeus,  the  great  botanist,  when  he 
first  saw  a  furze-bush  in  golden  blossom,  knelt  down  and 
thanked  God  that  he  had  been  permitted  to  see  such  a 
sight.  Certain  states  of  consciousness  are  thus  directly 
suggested  by  the  sight  of  the  flower  and  the  telling  of  the 
incident.  Subsequently  the  sight  of  the  furze-blossom  will 
recall  the  story  of  the  incident  to  the  child's  mind.  The 
wave  of  consciousness  will  tend  to  repeat  its  former  course. 
Not  only  the  story  of  the  incident,  but  its  narrator,  and  the 
whole  scene,  will  be  more  or  less  clearly  suggested.  And 
then  the  idea  of  the  narrator  will  perhaps  remind  the  child 
of  another  incident  she  told  on  the  same  occasion  concern- 
ing Charles  II.  in  the  oak-tree ;  and  this  again  will  call  to 
mind  the  history  lesson  that  has  to  be  learnt  for  to-morrow ; 
and  so  on. 

The  wave  of  consciousness,  then,  in  secondary  suggestion 
tends  to  repeat  its  former  course,  that  which  was  determined 
by  the  primary  suggestion  of  direct  experience.  The 
occurrence  of  two  impressions  in  immediate  sequence 
establishes  a  link  between  them ;  and  the  subsequent 
occurrence  of  the  first  impression  suggests  the  idea  which 
answers  to  the  second.  The  name  given  to  this  link  is 
association.  The  sight  of  furze-blossom,  and  the  story  of 
Linnaeus,  are  associated  in  primary  experience;  and  the 
subsequent  sight  of  yellow  furze  suggests  the  story  by 
association.  But  though  the  wave  of  consciousness  in 
secondary  suggestion  tends  to  repeat  its  course,  it  only  does 
so  imperfectly,  and  for  a  short  distance.  It  is  at  any 
moment  liable  to  be  switched  off  in  a  new  direction,  owing 
to  the  influence  of  a  stronger  association.  Thus  the 
sequence  in  the  child's  mind  when  he  again  sees  the  yellow 
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furze  is, — Linnaeus  :  narrator  :  oak  :  English  history  :  to- 
morrow's lesson.  This  is  not  by  any  means  an  accurate 
reproduction  of  any  one  previous  sequence,  but  is  made  up 
of  bits  of  several  previous  sequences. 

It  is  clear  that  in  the  case  of  all  common  objects  of  which 
we  have  had  direct  experience  under  varying  circumstances, 
and  in  the  case  of  many  common  words  which  we  have 
used  in  numerous  connections,  there  is  not  one  particular 
line  of  association  with  each,  but  rather  a  number  of 
divergent  lines.  Indeed,  the  associations  with  each  familiar 
sight  and  sound,  and  each  familiar  word,  are  so  numerous 
and  so  divergent,  that  they  have,  in  adult  life,  little  tendency 
to  direct  the  course  of  the  wave  of  consciousness  in  any 
particular  direction.  It  would  be  exceedingly  inconvenient 
if  they  had.  If  each  predicative  word  in  a  sentence  tended 
to  switch  off  the  wave  of  consciousness  on  some  particular 
line  of  its  own,  we  should  lose  ourselves  in  the  maze  of  side 
issues.  If  "lose"  necessarily  reminded  us  of  some 
particular  game,  or  sum  of  money  we  had  lost;  if  "maze" 
sent  us  off  to  wander  in  memory  between  thickset  hedges  at 
Hampton  Court;  if  "issues"  led  us  in  thought  to  some 
spring  where  the  water  issues  from  the  earth ; — how  confused 
would  be  the  result  of  reading  the  latter  half  of  the  last 
sentence.  And  no  doubt  this  is  one  of  the  difficulties  of 
early  education,  and  one  of  the  causes  of  the  apparent  in- 
attention of  children.  Experience  being  limited,  the  words 
have  particular  associations  which  divert  the  attention  from 
the  subject-matter  in  hand. 

Divergent  association  is  therefore  a  great  gain.  For  since 
of  the  many  possible  diverging  lines  there  is  no  inherent 
tendency  to  follow  any  particular  one,  the  mind  hangs  poised, 
following  none,  but  ready  to  follow  any  of  them.  But  how 
comes  it,  if  this  be  so,  that  in  reading  a  paragraph  each 
word  helps  to  carry  the  mind — for  at  each  moment  of 
consciousness  the  existing  phase  of  the  psychical  wave  is 
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for  empirical  psychology  the  mind — along  the  special  line 
intended  by  the  author?  If  each  word  has  divergent 
associations,  how  is  the  particular  association  intended  by 
the  writer  suggested  ?  On  the  principles  already  laid  down 
the  answer  to  this  question  is  not  far  to  seek.  The  word 
does  not  stand  alone  in  the  paragraph,  and  that  which  it 
suggests  is  only  part  of  the  psychical  wave.  The  moment 
of  consciousness  embraces  not  only  the  particular  word  in 
the  focus,  but  a  few  words  that  have  not  reached  the  focus, 
and  half  a  sentence  or  more  that  has  passed  the  focus  and 
is  fading  out  of  marginal  consciousness.  And  since  the^ 
psychical  wave  in  succeeding  moments  of  consciousness  is 
continuous,  it  is  determined  at  any  one  moment  by  what  it 
has  been  at  previous  moments.  When  we  are  reading  any 
particular  word,  what  it  suggests  is  determined  by  the  net 
result  of  all  the  preceding  sentences  in  the  paragraph. 

In  like  manner,  if  in  a  chain  of  reverie  any  particular  idea 
or  image  occurs,  what  it  will  serve  to  suggest  depends  upon 
the  nature  of  the  psychical  wave  as  a  whole,  of  which  this 
image  or  idea,  though  for  the  moment  in  the  focus,  is  only 
one  constituent  element  out  of  several  or*  many.  Much 
confusion  arises,  and  many  unnecessary  difficulties  present 
themselves,  if  we  fall  into  the  analyst's  fallacy  and  suppose 
that  the  particular  idea  or  image,  which  we  can  separate 
from  the  rest  by  retrospective  analysis,  was  separate  and 
distinct  from  the  rest  in  its  natural  occurrence.  Therefore 
I  again  insist  on  the  fact  that  in  the  moment  of  conscious- 
ness the  psychical  wave  has  numerous  elements ;  and  that 
a  state  of  consciousness  is  something  exceedingly  complex, 
and  very  different  from  an  isolated  image  or  idea. 

So  complex  is  each  state  of  consciousness — that  is  to  say, 
the  psychical  wave  in  each  moment  of  consciousness — that 
the  same  state  of  consciousness  probably  rarely  occurs  twice 
in  the  experience  of  any  individual.  Even  when  the  central 
impression  or  idea  is  the  same,  its  setting,  the  marginal 
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region  or  sub-conscious  body  of  the  wave,  is  different.  Our 
surroundings  are  not  quite  the  same.  We  ourselves  change 
from  day  to  day  and  from  year  to  year.  The  continuous 
individuality — that  felt  bond  of  continuity  in  conscious 
existence — is,  be  it  never  so  slightly,  modified  by  all  our 
experiences.  We  feel  that  we  are  not  what  we  were.  The 
psychical  wave  at  any  moment  of  consciousness  leaves  traces 
or  habitudes  which  modify  all  future  phases  of  the  wave. 
If  then  a  state  of  consciousness  is  so  complex,  and  if  it  is 
rare  that  any  two  states  of  consciousness  should  be  quite 
the  same,  it  might  seem  a  hopeless  task  to  endeavour  to 
formulate  the  laws  which  condition  their  being.  But  here, 
as  in  other  matters  of  science,  we  employ  the  method  of 
analysis,  and,  by  studying  severally,  through  retrospection, 
the  constituents  of  the  psychical  wave,  obtain  some  insight 
into  its  constitution  and  the  manner  of  its  origin. 

As  the  result  of  such  analysis  certain  laws  of  association 
have  been  formulated.  As  generally  accepted  they  are  two 
— (1)  association  by  contiguity,  and  (2)  association  by 
similarity;  to  which,  as  subsidiary,  is  sometimes  added  a 
third,  (3)  association  by  contrast. 

The  law  of  contiguity  may,  in  accordance  with  our  method 
of  presenting  the  subject,  be  thus  enunciated  : — If  any  two 
focal  states  a  and  /  occur  in  successive  moments  of  con- 
sciousness as  impressions,  the  subsequent  recurrence  of  a 
as  impression  or  idea  will  tend,  under  similar  marginal 
conditions,  to  suggest  the  recurrence  of  /  as  an  idea. 

In  primitive  experience  the  focal  states  a  and  /  are 
determined  by  primary  suggestion,  and  both  are  therefore 
impressions.  Thus  a  vivid  flash  of  lightning  is  followed  in 
normal  experience  by  a  thunder-clap.  In  the  absence  of 
experience  there  is  nothing  in  the  former  to  suggest  the 
occurrence  of  the  latter.  Subsequently  the  impression  of 
lightning  will  be  followed  by  an  idea  of  a  thunder-clap,  and 
this  idea  will  very  probably  precede  the  actual  impression, 
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constituting  what  is  sometimes  called  a  pre-perception. 
Eventually  the  idea  of  a  flash  of  lightning,  however  produced, 
will  be  succeeded  by  an  idea  of  the  thunder-clap.  A  lady 
of  my  acquaintance  once  told  me  how,  after  a  storm,  she 
showed  her  little  boy  a  spirited  picture  of  a  storm  at  sea 
with  a  ship  being  struck  by  lightning.'  He  gazed  intently 
for  a  few  moments  and  then  asked,  "  Mother,  why  doesn't  it 
rumble?"  The  law  of  contiguity,  be  it  noted,  says  nothing 
about  the  primitive  sequence  a  I ;  that  is  given  in  ex- 
perience. The  sequence  may  be  a  natural  or  an  arbitrary 
one ;  with  this  the  law  of  association  has  no  concern.  It 
only  asserts  that  if  a  be  followed  in  experience  by  /,  then 
subsequently  the  recurrence  of  a,  either  as  impression  or 
idea,  will  be  followed  by  the  recurrence  of  /  as  an  idea. 

It  may  be  well  to  note  here  the  limiting  conditions  intro- 
duced in  the  foregoing  enunciation  of  the  law  of  contiguity. 
The  recurrence  of  a  will  be  followed  by  the  recurrence  of  /  j 
under  similar  marginal  conditions.  We  have  already  seen 
how  the  impression  cow  suggested  farm,  &c,  to  my  friend, 
and  "elections"  &c.,  to  me.  The  marginal  conditions, 
the  settings,  so  to  speak,  of  the  impression,  were  different 
in  the  two  cases,  and  the  secondary  suggestion  was  there- 
fore different.  Only  under  similar  marginal  conditions 
will  the  impression  a  suggest  /.  Under  different  marginal 
conditions,  it  may  suggest  p  or  z.  It  is  true  that  the 
marginal  conditions  never  or  very  rarely  are  quite  similar. 
But  such  an  assumption  in  the  enunciation  of  a  general 
law  is  very  common  in  scientific  method.  The  first  law 
of  motion  asserts  that  the  motion  of  a  body  when  left  to 
itself  will  be  uniform  and  rectilinear.  Practically  no  physical 
body  is  left  to  itself ;  it  is  never  free  from  the  influence  of 
surroundings.  But  no  one  with  an  adequate  grasp  of 
scientific  method  regards  this  as  a  defect  in  Newton's  law. 
Nor  should  we  regard  the  assumption  of  similar  marginal 
conditions  as  any  defect  in  the  law  of  contiguity. 
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It  must  not  be  supposed,  however,  that  the  law  of 
contiguity  is  on  the  same  plane  of  universality  as  the  first  law 
of  motion.  There  is  another  implied  but  unexpressed 
assumption  that  is  never  more  than  partially  true.  It  is 
assumed  that  memory  is  perfect.  That  this  assumption  is 
false,  or  only  partially  true,  is  only  too  apparent.  We  may 
to-day  establish  the  sequence  iter  itineris,  or  seven-times- 
eight  fifty-six,  in  a  small  boy's  mind,  so  that  at  the  end  of 
the  lesson  iter  at  once  suggests  itineris,  and  the  multiplica- 
tion-table runs  smoothly.  But  next  week  iter  unfortunately 
does  not  suggest  itineris,  and  the  multiplication-table  is 
decidedly  lumpy.  Those  of  us  who  in  adult  life  have  weak 
or  treacherous  memories,  know  well  that  associations  are 
often  not  permanent  but  transitory.  The  wave  of  conscious- 
ness that  flowed  so  glibly  from  a  to  I  last  week,  now  flows  to 
any  other  letter  of  the  alphabet.  The  bond  between  a  and 
/  seems  to  have  dissolved.  It  would  be  confusing,  how- 
ever, to  interpolate  in  the  midst  of  a  consideration  of 
association  more  than  a  passing  allusion  to  the  conditions  of 
memory.  It  is  therefore  sufficient  to  note  here  that  the 
relative  permanence  or  transiency  of  association-links  is 
primarily  dependent  on  unalterable  physiological  conditions. 
Macaulay  could  not  help  remembering ;  most  of  us  cannot 
help  forgetting.  Secondly,  with  a  given  faculty,  the  relative 
permanence  depends  (i)  on  the  strength  of  the  initial 
association  depending  largely  on  the  interest  it  arouses;  (2) 
on  the  recency  of  its  establishment;  and  (3)  on  the 
frequency  of  its  occurrence.  •  For  the  present,  however,  we 
neglect  all  these  considerations  and  assume  a  perfect 
memory,  though,  as  we  shall  hereafter  see,  forgetfulness  is 
one  of  the  conditions  of  our  mental  life,  and  a  sine  qua  non 
of  its  development. 

We  are  still  very  far  from  anything  like  adequate  or  exact 
knowledge  of  the  physiological  conditions  of  association. 
An  external  stimulus  x,  giving  rise  to  the  impression  a,  is 
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followed  by  a  quite  different  and  unconnected  stimulus  g 
giving  rise  to  the  impression  /.  At  first  sight  there  is  no 
very  obvious  reason  why  any  connection  should  be  estab- 
lished between  a  and  /.  And  if  the  wave  of  consciousness 
were  discontinuous,  there  probably  would  be  no  connection. 
But  the  wave  of  consciousness  is  not  discontinuous,  but 
continuous.  There  is  not  an  impression  a,  and  then  a 
blank  followed  by  another  impression  /;  but  the  impression 
a  passes  continuously  and  without  break  into  the  impres- 
sion /.  The  effects  of  succeeding  stimuli  may  be  represented 
diagrammatically  thus : — 

a.   * 


IX 

Fig.  io. 

The  stream  of  consciousness  is  represented  as  flowing  con- 
tinuously from  left  to  right  along  the  line.  Its  course  is 
deflected  by  the  external  stimulus  Xy  as  the  result  of  which 
the  substantive  impression  a  is  produced.  The  stimulus  x 
is  followed  by  the  different  stimulus  y,  as  the  result  of  which 
the  wave  of  consciousness  is  again  deflected,  and  the  sub- 
stantive impression  /  is  produced.  Of  course  this  puts  the 
matter  in  a  crude  and  very  diagrammatic  way.  But  it  serves 
to  illustrate  the  hypothesis  that  the  connection  between 
successive  impressions  is  the  transitional  state  of  the  wave 
between  a  and  /.  Physiologically  very  little  is  known  of  the 
nervous  conditions  of  the  transition.  I  shall  have  more  to 
say  hereafter  on  its  psychological  nature. 

To  return  to  the  law  of  contiguity.  We  have  seen  that,  as 
above  enunciated,  it  asserts  that  if  any  two  focal  states  a  and 
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/  occur  in  successive  moments  of  consciousness,  the  subse- 
quent recurrence  of  a  will  tend,  under  similar  marginal 
conditions,  to  suggest  the  recurrence  of  /.  As  it  is  fre- 
quently stated,  however,  the  law  of  contiguity  seems  to 
assert  something  more  than  this.  It  asserts  that  either  of 
two  ideas  associated  by  contiguity  tends  to  suggest  the 
other.  And  this  as  a  practical  fact  is  sufficiently  conform- 
able with  experience.  I  notice,  for  example,  in  my  country 
walk  an  unfamiliar  shrub,  and  then  its  peculiar  lanceolate 
leaf.  Afterwards  the  sight  of  the  shrub  suggests  the  leaf, 
and  conversely  the  sight  of  the  leaf  will  suggest  the 
shrub. 

Let  us  note  in  passing,  that  although  the  leaf  is  part  of 
the  shrub  as  a  natural  object,  yet  the  leaf  and  the  shrub  are 
quite  distinct  as  impressions  or  ideas.  When  I  have  an  im- 
pression of  the  shrub,  it  occupies  the  focus  of  consciousness 
as  a  whole  \  but  when  I  concentrate  my  attention  upon  one 
particular  leaf,  the  shrub,  though  still  present  to  conscious- 
ness, becomes  merely  marginal.  I  may  have  an  impression 
(or  an  idea)  of  a  flock  of  sheep,  of  one  sheep  of  the  flock,  of 
a  portion  of  the  fleece  of  one  sheep,  or  of  one  hair  of  the 
fleecy  wool.  All  of  these  are  quite  separate  ideas,  which  may 
occupy  the  focus  of  consciousness  in  su££^ssive  moments, 
and  are  capable  of  becoming  associated  by  contiguity.  As 
the  bush  may  suggest  the  leaf,  so  may  the  flock  suggest  the 
individual  sheep,  and  in  each  case  it  would  seem  that  the 
order  is  reversible.  It  would  seem  then  that  we  must 
modify  our  previous  statement,  and  assert  that  the  psychical 
wave  may  either  repeat  its  previous  course,  a  being  followed 
by  /,  or  reverse  its  course,  /  being  followed  by  a. 

I  question,  however,  whether  the  wave  ever  does  reverse 
its  course.  The  story  is  told  of  a  schoolmaster  who  asked 
a  sailor  lad  to  box  the  compass  backwards.  He  readily 
did  so ;  and  then  asked  the  schoolmaster  to  say  with  equal 
rapidity  the  alphabet  backwards.    He  could  not.    For  the 
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sailor  lad,  the  wave  of  consciousness  had  been  wont  to  flow 
round  the  compass  in  either  direction  indifferently;  for 
the  schoolmaster,  the  wave  of  consciousness  had  always 
flowed  in  one  direction,  and  he  could  not  reverse  its 

course. 

In  the  many  cases  where  either  of  two  ideas  will  indif- 
ferently suggest  the  other,  as  in  the  case  of  the  shrub  and 
its  leaf,  it  is  probable  that  there  has  been  an  alternate  occu- 
pancy of  the  focus  of  consciousness.  Shrub,  leaf,  shrub 
again,  leaf  again,  and  so  on.  Either  will  then  suggest  the 
other,  the  wave  repeating  a  part  of  its  former  course  with- 
out reversal.  In  any  case  it  does  not  seem  in  accordance 
with  experience  to  say  that  the  order  of  suggestion  is  in  all 
cases  indifferent.  Many  of  us  who  halve  a  fair  reading 
acquaintance  with  French  or  German,  speaking  it  or  writing 
it  but  seldom,  find  that  though  the  foreign  word  at  once 
suggests  its  English  equivalent,  the  English  word  does  not  at 
once  suggest  its  French  or  German  equivalent.  But  if  we  have 
a  conversational  knowledge  of  the  language  as  well  as  a 
reading  knowledge,  this  difference  disappears.  The  order 
of  association  is  here — in  my  own  case  at  all  events — not 
indifferent.  I  think  we  may  therefore  leave  the  enunciation 
of  the  law  of  contiguity  as  above  given,  requesting  those  who 
are  satisfied  that  reversal  is  also  true  to  modify  the  statement 
of  the  law  in  accordance  with  this  view. 

Passing  now  to  the  law  of  association  by  similarity,  we 
find  that  this  is  not  so  definite  and  clear-cut,  or  so  general 
in  its  application,  as  that  wTe  have  already  considered.  It 
may  be  thus  stated : — If  two  focal  states  of  consciousness 
resemble  each  other,  the  recurrence  of  the  one  as  impression 
or  idea  will  tend  to  suggest  the  recurrence  of  the  other  as  an 
idea.  Note  the  ambiguity  of  the  word  "  resemble."  If  we 
ask :  Resemble  in  what  respect  ?  we  can  only  reply :  Re- 
semble sufficiently  in  any  respect.  But  we  shall  find  it 
hard  to  render  definite  the  sufficiency  of  resemblance.  We 
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may  express  the  law  somewhat  differently  thus  : — If  two  focal 
states  have  common  elements,  the  recurrence  of  one  of 
them  will  suggest  the  recurrence  of  the  other.  But  we 
cannot  define  very  clearly  what  either  the  nature  or  the 
amount  of  the  common  elements  must  be  to  ensure  recur- 
rence under  the  law  of  similarity. 

Standing  by  the  medallion  of  Wordsworth  in  Grasmere 
church,  my  companion  said  to  me,  "It  reminds  me  of 
Dante."  Something  about  the  face,  perhaps  the  nose,  sug- 
gested that  of  Dante.  When  associations  of  this  type  occur, 
we  generally  express  them  by  some  such  phrase  as  "  This 
reminds  me  of  that,"  or  "This  resembles  that."  The  croco- 
dile reminds  us  of  an  alligator ;  the  slowworm  resembles  a 
snake.  Instances  of  such  association  are  so  common  and 
familiar  that  they  need  no  further  illustration. 

I  shall  employ  the  phrase  association  by  resemblance  for 
such  cases  as  these  where  an  impression  suggests  the  idea  of 
that  which  more  or  less  closely  resembles  it,  and  shall  use 
the  phrase  association  by  perceived  similarity  of  relationship 
for  certain  more  complex  cases  of  far  wider  range  and  of  a 
far  subtler  nature.  These  cases  I  will  now  proceed  to 
illustrate. 

Where  Shelley  says,  in  his  "  Ode  to  the  West  Wind" : — 

"  Drive  my  dead  thoughts  over  the  universe 
Like  withered  leaves,  to  quicken  a  new  birth, — 

the  similarity  between  the  focal  idea  "  dead  thoughts  "  and 
the  focal  idea  "  withered  leaves  "  is  by  no  means  simple  and 
obvious.  One  may  say  indeed  that  there  is  no  similarity 
between  the  focal  ideas  taken  by  themselves ;  they  are  only 
assimilated  through  the  imaginative  insight  of  the  poet. 
The  metaphors  and  imagery  of  every  great  poet  are  full  of 
such  subtle  associations.    Take,  for  example,  Shakespeare's 

"  Now  is  the  winter  of  our  discontent 
Made  glorious  summer  by  this  sun  of  York." 
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Keats  speaks  of  wine  in  a  goblet, 

"  With  beaded  bubbles  winking  at  the  brim." 
Tennyson,  in  "  Akbar's  Dream,"  writes  : — 

"  And  morn 
Has  lifted  the  dark  eyelash  of  the  Night 
From  off  the  rosy  cheek  of  waking  Day." 

The  slow  prosaic  mind  cannot  follow  these  subtle  associa- 
tions, involving  delicate  perceptions  of  similarity  of  relation- 
ship, that  abound  in  and  give  character  to  the  best  imaginative 
poetry.  It  wonders  why  Shakespeare  drags  in  a  reference  to 
the  season  of  the  year,  and  thinks  he  should  have  spelt  sun- 
of  York  with  an  o.  And  when  Keats,  with  his  subtle  and 
imaginative  play  of  thought,  says  that  Porphyro 
"  From  the  closet  crept, 
Noiseless  as  fear  in  a  wide  wilderness  ;  " 

or  when  Browning,  who  had  so  thoroughly  assimilated 
certain  salient  scientific  truths,  says  : — 

"  And  I  know  not  if,  save  in  this,  such  gift  be  allowed  to  man 
That  out  of  three  sounds  he  frame,  not  a  fourth  sound,  but  a  star;" 

many  complain  of  their  similes  as  far-fetched.  And  pro- 
bably no  one  who  had  not  a  permeating  knowledge  of  the 
fact  that  the  white  light  of  the  star  is  resolvable  into 
differently  coloured  rays,  would  catch  Browning's  thought 
that  just  as  different  colours  combine  to  form  white  light, 
symbolized  concretely  in  "  a  star,"  so  do  different  sounds 
coalesce  to  form  that  new  and  diverse  experience  a  musical 
chord.* 

Wit  and  humour  largely  depend  upon  association  by 
similarity,  as  where  Oliver  Wendell  Holmes  writes,  the 
street-band  having  ceased  its  torture  : — 

"  And  silence,  like  a  poultice,  came 
To  heal  the  blows  of  sound." 


*  A  lady  who  knows  her  Browning  tells  me  that  she  had  regarded 
the  "star"  as  symbolic  of  the  music  of  the  spheres.  Perhaps  this  was 
also  in  Browning's  mind,  a  mind  ever  rich  in  many-sided  allusions. 
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An  able  fellow-student  of  mine,  a  Frenchman,  once  com- 
plained that  he  could  not  follow  a  train  of  reasoning  given 
in  the  morning's  lecture.  A  feather-head  standing  near 
exclaimed,  "  Never  mind,  old  man,  we're  all  rowing  in  the 
same  boat."  "  But,  thank  the  Lord,  not  with  the  same 
sculls"  was  the  prompt  and  witty  reply.  It  is  Mr  Winwood 
Reade,  I  think,  who  somewhere  says,  "  Life  is  bottled  sun- 
shine; and  Death  the  silent-footed  butler  who  draws  the 
cork." 

It  must  now  be  more  definitely  noted  that  these  subtler 
scintillations  of  a  brilliant  intellect,  though  based  on 
similarity,  involve  something  more  than  simple  resemblance 
of  two  focal  ideas.  There  is  no  inherent  similarity  between 
silence  and  a  poultice,  or  between  a  musical  chord  and  a 
star.  The  similarity  is  not  in  the  focal  ideas,  but  in  their 
relations.  They  may  be  expressed  in  the  form  of  ratios. 
As  a  poultice  is  to  the  physical  effects  of  a  blow,  so  is 
silence  to  the  effects  of  a  street-band.  As  coloured  rays  are 
to  starlight,  so  are  separate  notes  to  a  musical  chord.  As 
withered  leaves  form  a  fertile  soil  for  new  plants,  so  will  my 
dead  thoughts  form  a  fertile  soil  for  new  thoughts.  And 
similarly  in  other  cases.  What  we  term  the  relation,  is  the 
transition  from  one  focal  state  to  another  focal  state.  In 
view  of  these  more  complex  cases  of  what  I  have  termed 
association  by  perceived  similarity  of  relationship,  we  may 
add  to  our  former  statement  of  the  law  the  following  : — If 
the  relation  of  two  focal  states  a  and  /  resembles  the  relation 
of  two  other  focal  states  b  and  the  recurrence  of  a  :  / 
will  suggest  the  recurrence  of  b  :  ni.  Or,  more  briefly, 
similar  ratios  or  transitions  suggest  one  another.  We  can- 
not follow  this  up  further  now.  We  shall  hereafter  see  that 
this,  which  is  the  basis  of  poetical  imagery,  is  also  the  basis 
of  scientific  insight  and  inference.^ 

Concerning  the  principle  of  association  by  contrast,  *  little 
need  be  said,    It  is  based  upon  the  fact  that  strongly  con- 
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trasted  ideas  tend  to  suggest  each  other.  A  giant  suggests 
a  dwarf ;  beauty,  ugliness ;  virtue,  vice ;  and  so  forth.  In 
such  cases,  however,  there  would  seem  to  be  always  a  bond 
either  of  contiguity  {i.e.  previous  association  in  experience) 
or  of  similarity.  We  have  perhaps  seen  or  probably  read  of 
giants  and  dwarfs  in  connection  with  each  other ;  and  they 
are  alike  in  being  abnormal  departures  from  the  normal 
stature  of  man.  That  is  to  say,  there  is  a  similarity  of 
relation.  Good,  bad;  beautiful,  ugly^  virtuous,  vicious; 
great,  small;  these  are  terms  which,  'so  to  speak,  go  in 
couples,  and  thus  come  to  be  associated  in  the  experiences 
derived  from  ordinary  speech.  Moreover,  contrast  is  con- 
stantly used  in  early  education.  "Be  good,  and  not 
naughty."  "This  is  red  and  not  blue."  "What  is  the 
difference  between  solid  and  liquid?"  Thus  associations 
by  contiguity  are  formed,  and  the  perception  of  similar  or 
dissimilar  relations  is  fostered.  Although,  therefore,  there 
is  no  denying  the  fact  that  an  idea  may  suggest  its 
antithetical  idea,  there  seems  no  reason  for  invoking  any 
principle  of  association  other  than  those  of  contiguity  or 
similarity. 

Of  these  two,  that  of  contiguity  must  undoubtedly  be 
regarded  as  the  more  primitive,  and  it  is  capable  of  the 
more  definite  and  rigid  enunciation.  Both  deal  expressly 
with  the  focal  elements  of  consciousness.  But  it  must  not  be 
forgotten  that  in  normal  human  experience  the  focal  elements 
can  never  be  regarded  as  isolated ;  and  that  in  any  normal 
sequence  of  focal  elements  m  n  o  p  the  nature  of  any  one 
of  them  /  is  not  determined  only  by  the  nature  of  its 
antecedent  o,  but  also  by  the  subconscious,  and  perhaps 
also  the  infra-conscious,  accompaniments  of  o.  This  we 
have  already  illustrated  in  indicating  the  nature  of  divergent 
association,  and  in  showing  that  the  particular  association  in 
any  special  case  is  determined  by  the  general  drift  of  the 
mind  at  the  time  being.    I  pass  in  my  walk  two  men  in 
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conversation,  and  overhear  the  remark,  "  I  don't  care  much 
for  bowls."  Owing  to  divergent  associations  with  the  word 
"boivls"  this  does  not  convey  much  to  me.  But  there  was 
probably  no  doubt  as  to  the  meaning  in  the  mind  of  the 
person  to  whom  the  remark  was  addressed.  Perhaps  they 
were  discussing  games,  or  had  been  talking  of  the  news  of 
the  Spanish  Armada  reaching  England ;  perhaps  they  were 
naturalists,  and  were  comparing  views  as  to  the  best  shape 
for  an  aquarium  tank;  perhaps  they  were  talking  about 
Coleridge,  and  the  influence  of  the  sonnets  of  Mr  W.  L. 
Bowles  on  the  poet's  mind.  I  cannot  say.  It  all  depends 
upon  the  nature  of  the  wave  of  consciousness  into  which 
bowls  was  thus  introduced.  In  autumn,  and  at  evening,  we 
look  upon  the  world  with  different  eyes  from  those  which 
looked  on  the  spring  of  the  year  in  early  morn.  "  There 
is,"  as  Wordsworth  says,  "  an  imaginative  influence  in  the 
voice  of  the  cuckoo,  when  the  voice  has  taken  possession  of 
a  deep  mountain  valley,  very  different  from  anything  which 
can  be  excited  by  the  same  sound  in  a  flat  country." 
"After  all,  it  is  upon  the  mind  which  a  traveller  brings 
along  with  him  that  his  acquisitions,  whether  of  pleasure  or 
profit,  must  principally  depend." 

This  leads  us  to  notice  in  passing  the  influence  of  the 
mood  one  is  in,  and  the  temperament  one  is  of,  upon  the 
dominant  idea  of  the  psychical  wave.  Mood  and  tempera- 
ment express  respectively  the  transitory  or  relatively 
permanent  condition  of  the  body  of  the  wave  of  which  the 
dominant  idea  is  the  crest  or  summit.  The  sequence  of 
ideas  is  different,  according  as  one  is  sanguine  or 
melancholic,  choleric  or  phlegmatic.  The  poetic  tempera- 
ment is  in  many  respects  different  from  the  scientific,  and 
both  from  the  merely  prosaic.  In  the  prosaic  person, 
association  by  contiguity  reigns  supreme;  in  the  poet, 
association  by  similarity  is  rich  and  abundant.  The  man 
of  science,  if  he  have  the  gift  of  imagination,  utilizes 
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association  by  similarity,  but  always  seeks  to  make  it 
subservient  to,  or  at  least  to  correlate  it  with,  association 
by  contiguity. 

In  conclusion,  we  may  ask  whether  any  given  state  of 
consciousness  regarded  as  a  whole  is  completely  determined 
by  the  preceding  state  of  consciousness.  That  is,  using  the 
letters  m  n  o  p  q  not  merely  to  represent  the  focal  elements, 
but  states  of  consciousness  in  their  entirety,  is  the  state  p 
completely  determined  by  the  state  o  ?  At  a  dinner-party 
the  other  night  I  had  the  misfortune  on  entering  the  room 
to  say  to  my  hostess  one  of  those  things  which  are  better 
put  differently  if  not  left  unsaid.  This  left  a  sore  place  in 
my  mind,  which  continually  smarted.  I  lapsed  into  un- 
consciousness of  it  from  time  to  time  when  I  became 
interested  in  the  conversation  of  my  charming  companion. 
But  in  the  pauses  of  the  conversation,  back  it  came  into 
consciousness,  and  reminded  me  like  conscience  of  my  evil 
deed.  Now  here  we  must  either  say  that  during  conversa- 
tion my  faux  pas  was  present  to  consciousness,  though  I 
was  not  conscious  of  it,  which  sounds  to  say  the  least  of  it 
somewhat  contradictory;  or  we  must  say  that  the  state 
of  consciousness  p  was  not  completely  determined  by  the 
preceding  state  of  consciousness  o.  The  facts  are  best 
explained  by  saying  that  during  conversation  the  faux  pas 
remained  in  the  extra-marginal  infra-conscious  region,  over- 
mastered by  more  powerful  and  insistent  states  of  conscious- 
ness. If  this  be  so,  there  are  three  ways  in  which  a  focal 
element  in  consciousness  may  be  normally  determined : — 

(1)  In  association  with  cerebral  disturbances  determined 
by  an  external  stimulus  in  primary  suggestion. 

(2)  In  association  with  cerebral  disturbances  determined 
by  preceding  disturbances,  dominant  or  sub-dominant,  and 
therefore  associated  with  consciousness  or  subconsciousness. 

(3)  In  association  with  cerebral  disturbances  determined 
by  preceding  infra-dominant  disturbances  not  associated 
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with  consciousness,  or  whose  psychical  concomitants  are 
infra-conscious. 

According  to  the  doctrine  of  determinism,  every  normal  * 
state  of  consciousness  is  determined  in  one  or  more  of  these 
three  ways. 

*  Reference  to  abnormal  determination  either  by  a  poisoned  blood- 
supply,  physical  injury,  disease,  or  "  thought  transference,"  is  here 
intentionally  omitted. 
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CHAPTER  V. 
ASSOCIATION  OF  IDEAS  IN  ANIMALS. 

IT  can  scarcely  be  doubted  that  for  animals,  as  for  man, 
there  is  a  wave  of  consciousness.  By  animals  I  here 
mean  vertebrates,  to  which,  as  I  have  before  said,  I  propose 
to  limit  my  attention  in  this  Introduction  to  Comparative 
Psychology.  In  mammals  and  birds,  and  to  a  less  degree 
in  reptiles,  amphibians,  and  fishes,  there  is  a  community  of 
sensory  endowment  and  a  community  of  brain-structure.  All 
these  forms  of  life  belong  to  one  great  branch  of  the  animal 
kingdom ;  and  if  we  accept  evolution  as  the  true  basis  of 
explanation  alike  in  biology  and  in  psychology,  we  are 
justified  in  inferring  that,  co-ordinate  and  concurrent  with 
the  community  of  nervous  mechanism  and  its  physiological 
functioning,  there  is  a  community  of  psychical  nature  and 
psychological  functioning. 

When  we  watch  a  cat  stealing  upon  a  bird  we  may  fairly 
conclude  that  the  impression  of  the  bird  is  focal  to  conscious- 
ness, and  that  the  bird  is  set  in  a  visual  scene  the  surround- 
ing details  of  which  are  merely  marginal  in  the  cat's 
consciousness,  as  are  also  the  movements  of  her  own  limbs, 
which  are  being  subconsciously  controlled  in  accordance 
with  the  nature  of  the  ground  over  which  she  is  passings 
Let  us  not  quarrel  over  the  word  "  consciousness."  There 
are  some  who  contend  that  in  strict  accuracy,  that  is  to  say, 
according  to  their  definition  of  the  word,  we  must  distinguish 
between  the  consciousness  of  man  and  the  consentience  of 
animals.  I  do  not  propose  to  discuss  the  advisability  or  the 
reverse  of  such  limitation  of  the  term  "consciousness."  I 
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shall  in  this  work  use  the  word  quite  broadly  and  generally, 
so  as  to  comprise  both  consciousness  in  the  more  restricted 
sense  and  consentience.  I  repeat  that  when  the  cat  is 
stealing  upon  the  bird  we  have  good  grounds  for  inferring 
that  there  are  both  focal  and  marginal  elements  in  con- 
sciousness ;  and  hence  that  the  state  of  consciousness  at 
the  moment  in  question  might,  were  our  means  of  acquiring 
the  necessary  knowledge  less  inadequate  than  they  inevitably 
are,  be  represented  in  the  form  of  a  curve. 

I  shall  take  it  for  granted  then,  without  further  discussion, 
that  in  the  animals  we  are  considering  there  are,  as  in  man, 
both  focal  and  marginal  elements  in  consciousness.  The 
wave  of  consciousness  may  be  in  them  far  simpler  in  con- 
stitution than  it  is  in  man ;  but  I  shall  adopt  the  hypothesis 
that  there  is  such  a  wave,  and  shall  use  the  terms  "im- 
pression "  and  "  idea  "  for  the  focal  constituents  of  the  wave. 
Thus  the  kitten  has  an  impression  of  the  ball  with  which  it 
is  playing,  and  the  hungry  dog  may  have  an  idea  of  a  nice 
meaty  bone. 

That  the  impression  is  brought  to  the  focus  by  primary 
suggestion  through  afferent  fibres,  no  one  is  likely  to 
question.  But  that  the  idea  is  due  to  secondary  suggestion 
through  association  it  may  be  well  to  illustrate,  though  it  is 
scarcely  probable  that  many  would  be  disposed  to  doubt 
the  fact. 

I  have  made  a  series  of  observations  on  young  chicks  and 
ducks  hatched  out  in  an  incubator,  with  the  object  of 
studying  experimentally  the  establishment  of  associations. 
A  few  extracts  from  my  note-book  will  suffice  to  show  the 
nature  of  the  evidence.  A  chick,  about  eighteen  hours  old, 
pecked  at  its  own  excrement  rapidly  thrice  in  succession, 
and  then  shook  its  head  and  wiped  its  bill  on  the  ground. 
Ten  minutes  later  it  began  to  peck,  but  checked  the  action 
before  reaching  the  excrement  and  wiped  its  bill.  A  little 
later  it  came  near,  looked  at  the  material,  and  then  walked 
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away.  A  visual  impression  and  a  taste  impression  had 
become  associated,  and  the  recurrence  of  the  former 
suggested  a  representation  of  the  latter  as  an  idea.  On  the 
morning  of  their  second  day  of  life  I  placed  a  shallow  tin  of 
water  before  my  chicks.  They  took  no  notice,  and  several 
ran  through  it  without  heeding  it.  Presently  one  of  the 
birds,  while  standing  in  the  water,  chanced  to  peck  at  its 
toes,  as  chicks  so  frequently  do.  At  once  he  lifted  his  head 
and  drank  repeatedly.  Another  was  led  to  drink  by  pecking 
at  a  bubble  on  the  brim.  Others  seemed  to  do  so  by  imita- 
tion of  their  neighbours.  Some  time  afterwards  one  chanced 
to  run  through  the  water.  It  at  once  stopped  and  drank. 
It  seemed  as  if  the  wetting  of  the  feet  suggested  the  act  of 
drinking — the  two  experiences  having  become  associated 
by  contiguity.  One  of  my  chicks  three  or  four  days  old 
snapped  up  a  hive-bee  and  ran  off  with  it.  Then  he  dropped 
it,  shook  his  head  much  and  often,  and  wiped  his  bill 
repeatedly.  I  do  not  think  he  had  been  stung,  probably  he 
tasted  the  poison.  In  any  case,  in  a  few  minutes  he  seemed 
quite  happy  and  eager  after  new  experiences.  But  though 
he  came  and  looked  at  it  once  or  twice,  he  made  no  further 
attempt  to  run  off  with  the  hive-bee.  An  association,  based 
on  a  single  experience,  was  at  least  temporarily  established. 
Similar  experiments  with  the  unpleasant  caterpillar  of  the 
cinnabar  moth  and  with  lady -birds  showed  that  the 
association  between  a  peculiar  appearance  and  nasty  taste 
was  in  all  cases  very  rapidly  established,  and  that  the  visual 
impression  suggested  the  idea  or  re-presentation  of  unpleasant 
gustatory  experience. 

A  word  of  warning  may  here  be  introduced  against  a  not* 
unnatural  tendency  begotten  by  our  living  in  what  may  be 
termed  an  atmosphere  of  human  conceptions.  We  call  the 
cinnabar  caterpillar  an  "  object,"  and  we  say  that  the  object 
has  a  certain  visual  appearance,  banded  with  gold  and  black, 
and  also,  for  the  chick  which  takes  it  into  its  bill,  a  certain 
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taste.  And  when  we  see  that  in  the  chick  an  association 
is  established  between  appearance  and  taste,  we  are  apt, 
without  further  thought,  to  suppose  that  the  chick,  two  or 
three  days  old,  distinguishes  between  the  object,  its  appear- 
ance, and  its  taste,  and  associates  the  appearance  of  the 
object  with  its  taste  as  distinguishable  and  already  dis- 
tinguished qualities.  Now  I  shall  have  to  say  somewhat 
concerning  "objects"  and  "qualities"  in  the  proper  place. 
Here  at  present  we  have  nothing  to  do  with  them  save 
resolutely  to  exclude  them  from  our  thought.  The  visual 
impression  of  the  banded  black  and  yellow  caterpillar  is  a 
bit  of  simple  and  direct  experience :  the  gustatory  impression 
which  follows  is  no  less  a  bit  of  simple  and  direct  experience. 
And  when,  subsequently,  the  sight  of  the  caterpillar  suggests 
its  taste,  what  we  have  is  the  presentative  occurrence  of  the 
one  bit  of  experience  suggesting  the  representative  occurrence 
of  the  other  bit  of  experience.  The  little  chick  does  not 
bother  its  head  in  the  most  rudimentary  way  about  either 
objects  or  qualities.  Sense-experience  is  all-sufficient  for 
the  practical  needs  of  its  simple  life. 

One  of  the  greatest  difficulties  against  which  the  student 
of  zoological  psychology  has  to  contend  is,  that  the  language 
in  which  he  needs  must  describe  and  endeavour  to  explain 
the  mental  processes  of  animals  embodies  the  results  of  a 
vast  amount  of  analytic  thought.  He  has  to  employ  phrases 
which  imply  analysis,  to  describe  experiences  which  involve  no 
analysis.  We  speak,  for  example,  of  the  "taste  of  the  cater- 
pillar," which  seems  to  imply  the  distinction  between  taste 
as  a  property  of  the  caterpillar,  and  the  caterpillar  as  possessed 
of  this  property.  For  those  critics  who  delight  to  catch  an 
author  tripping  in  his  words  rather  than  in  his  thought, 
nothing  would  be  easier  than  to  score  a  point  by  exclaiming, 
"  The  very  language  the  author  employs  betrays  the  fallacy 
of  his  contention ;  he  pretends  to  believe  that  animals  are 
incapable  of  analysis ;  and  yet  there  is  scarcely  a  phrase 
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descriptive  of  the  mental  processes  of  animals  which  does 
not  plainly  indicate  such  power  of  analysis."  I  am  desirous 
that  the  reader  should  quite  clearly  grasp  (i)  that  our 
language  is  full  of  the  results  of  the  analysis  of  phenomena ; 
(2)  that  this  analysis  has  to  be  effected  by  man,  the  language 
maker  and  the  language  user;  (3)  that  language,  being  thus 
saturated  with  the  results  of  analysis,  it  is  practically  im- 
possible to  describe  mental  processes  in  their  primitive 
unanalysed  modes  of  occurrence  without  using  phrases  which 
are  analytic  in  form  ;  and  (4)  that  the  use  of  such  analytic 
phrases  must  not  be  taken  to  imply  analysis  in  the  animal. 
What  we  call  the  "taste  of  the  caterpillar  "  is  for  the  chick  a 
bit  of  simple,  direct,  unanalysed,  sensory  experience. 

To  return  now  to  my  experimental  poultry-yard.  I  have 
been  much  struck,  as  I  watched  the  progress  day  by  day  of 
my  families  of  chicks  or  ducklings,  with  the  fact  that 
although  they  bring  with  them  into  the  world  an  inherited 
aptitude  to  perform  certain  activities,  yet  all  experience, 
even  of  the  performances  of  these  activities,  is  a  matter  of 
individual  acquisition.  And  further,  that  this  experience  is 
rendered  of  practical  value  through  association.  Only  in  so 
far  as  associations  are  formed  does  experience  afford  a  basis 
for  the  guidance  of  action,  and  the  conduct  of  the  business 
of  life.  It  is  only  as  associations  are  established  between 
impressions  of  sight  and  taste  that  the  chick  begins  to  learn 
what  to  eat  and  what  to  avoid.  At  first  he  picks  up  any- 
thing of  convenient  size  that  catches  his  observant  eye. 
Every  minute  of  the  early  hours  and  days  of  life  he  is 
establishing  associations  of  eminently  practical  value  for 
his  life's  guidance.  The  environment  is  simple,  and  the 
associations  direct  and  oft-recurring.  Hence  at  the  end  of 
a  week  or  ten  days  he  is  a  remarkably  wide-awake  little  bird. 

But  although  there  is,  so  far  as  I  have  been  able  to 
observe,  no  satisfactory  evidence  of  anything  like  inherited 
experience,  the  associations  being  in  all  cases  individually 
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acquired,  I  think  it  extremely  probable  that  there  are  in- 
herited facilities  for  association,  if  I  may  so  phrase  it.  I 
mean  that  there  very  likely  exist  in  the  cerebral  hemispheres 
nerve-tracks  which  facilitate  the  establishment  of  such  associa- 
tions as  those  between  sight  and  taste.  What  is  inherited, 
however,  is  the  mechanism  by  which  an  association  may 
be  established;  what  is  a  matter  of  individual  acquisition  is 
the  association  that  is  established.  My  chicks  thoroughly 
enjoyed  the  warmth  of  my  hand,  and  when  I  stretched  it  out 
towards  them  they  would  run  to  it,  and  nestle  in  the  half- 
closed  palm.  I  instance  this  as  an  association  which  in  this 
particular  form  could  not  have  been  inherited,  and  must 
have  been  of  purely  individual  establishment. 

I  may  here  mention  a  somewhat  amusing  case  of  associa- 
tion in  two  of  my  ducklings.  I  had  placed  before  them 
regularly  at  the  same  time  each  morning  a  black  tray,  on 
which  was  a  shallow  tin  containing  water;  they  ran  to  it, 
drinking  eagerly,  sitting  in  the  tin  and  washing.  On  the 
sixth  morning  I  gave  them  at  the  usual  time  the  black  tray 
and  the  shallow  tin,  but  without  the  water.  They  ran  to  it, 
scooped  with  their  bills  along  the  bottom  of  the  empty  tin, 
and  made  all  the  motions  of  the  beak  characteristic  of 
drinking.  They  sat  in  the  empty  tin,  waggling  their  little 
tails  and  ducking  their  heads,  throwing  wholly  imaginary 
water  over  their  backs.  This  they  continued  to  do  for  ten 
minutes, — the  action  becoming  less  and  less  vigorous.  Then 
I  gave  them  water.  Next  morning  I  repeated  the  same 
experiment.  They  ran  to  the  tin,  squatted  in  it,  and  tried 
to  find  water  to  drink ;  but  after  three  minutes  or  so  went 
off,  but  ran  to  it  again  when  I  poured  in  water.  The 
following  morning,  after  just  searching  for  water  in  the 
empty  tin,  they  waddled  off. 

It  must  be  remembered  that  the  chicks  and  ducklings 
upon  which  my  observations  and  experiments  were  carried 
out  were  entirely  dependent  upon  their  own  individual  efforts 
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in  gaining  acquaintance  with  their  little  world;  for  they 
were  hatched  out  in  an  incubator,  and  had  never  known  a 
mother.  Under  more  normal  conditions  they  would  have 
had  some  guidance  from  the  hen  as  mother  or  as  foster- 
parent,  and  they  would  have  grown  up  among  all  the  tradi- 
tions of  the  poultry-yard.  They  would  therefore  have  had 
some  guidance  in  the  formation  of  associations, — imitation 
of  the  hen,  and  to  a  less  degree  of  other  individuals  of  their 
kind,  aiding  them  not  a  little  in  the  acquisition  of  experience. 
I  was,  however,  unable  to  observe,  when  I  returned  my 
young  birds  to  the  yard  whence  I  had  obtained  the  eggs, 
that,  at  ages  of  from  ten  days  to  three  weeks,  they  were  in 
any  marked  respect  inferior  to  other  chicks  of  the  same  age. 
No  doubt  there  were  minor  matters  in  which  their  experience 
was  deficient ;  but  these  were  nowise  obvious. 

It  would  seem  then  difficult  to  overestimate  the  import- 
ance of  the  association  of  ideas  in  the  early  life  of  animals. 
It  is  the  means — the  sole  means — by  which  experience  is 
made  available  for  the  guidance  of  action.  Experience,  no 
matter  how  often  repeated,  is  useless  for  guidance  unless 
associations  are  established.  If  a  chick  takes  a  ladybird  in 
its  beak  forty  times,  and  each  time  finds  it  nasty,  this  is  of 
no  practical  value  to  the  bird  unless  the  sight  of  the  insect 
suggests  the  nasty  taste  before  the  insect  is  taken  into  the 
bill.  And  it  must  be  remembered  that  the  utmost  which 
parental  care  can  effect  is  a  certain  amount  of  guidance  in 
the  establishment  of  associations.  Association  links  cannot 
be  formed  vicariously.  Hence  no  matter  how  complete  and 
how  long-continued  the  fosterage  in  the  early  days  of  life,  all 
the  associations  must  be  established  by  the  individual  him- 
self for  his  own  individual  guidance. 

I  have  utilised  my  observations  on  young  chicks  to  bring 
out  this  conclusion,  because  in  them  the  establishment  of 
association-links  can  be  so  readily  watched.  But  analogous 
facts  can  be  observed  in  all  young  animals.     And  it  is  of 
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course  those  associations  which  are  liable  to  reiterated  re- 
establishment,  when  the  linkage  tends  to  fade,  as  it  is  apt 
to  do  in  animals  and  men,  that  become  so  ingrained  in 
experience  as  to  be  practically  indissoluble.  A  merely 
chance  association  may  last  for  a  while,  but  will  fade  more 
or  less  quickly.  I  was  experimenting  with  a  fox-terrier,  and 
testing  his  intelligence  in  bringing  a  stick  through  railings, 
narrow  gaps  in  a  hedge,  and  so  forth.  He  was  keenly  eager 
to  fetch  the  stick  when  I  threw  it  just  the  other  side  of 
a  hedge.  To  reach  the  gap  he  had  to  pass  through  some 
nettles.  By  these  he  was  stung,  and  dropping  the  stick 
ran  off  and  rolled  in  the  grass.  I  fetched  the  stick,  called 
and  patted  the  dog,  and  then  threw  the  stick  out  into  the 
open  field.  He  rushed  off ;  but  when  he  saw  the  stick  on 
the  ground  nothing  would  induce  him  to  touch  it.  I  broke 
another  stick,  and  he  fetched  it  again  and  again.  But 
whenever  I  threw  that  stick,  he  refused  to  pick  it  up  even 
when  coaxed  to  do  so.  A  temporary  association  between 
that  stick  and  the  stinging  had  seemingly  been  established ; 
but  it  was  only  temporary.  I  took  him  on  for  a  five  or  six 
mile  walk,  and  then  returned,  after  a  couple  of  hours  or  so, 
to  the  same  field.  I  threw  the  stick;  he  bounded  after 
it,  and  fetched  it  without  hesitation.  The  smart  of  the 
nettle  had  subsided,  and  with  it,  seemingly,  the  association. 

I  may  here  give  another  example  of  association  in  the 
same  dog.  He  will  fetch  sticks  for  me  by  the  hour ;  but  if 
I  throw  a  golf-ball,  or  even  a  rounded  stone,  then  sticks 
at  once  lose  their  interest.  I  may  pocket  the  ball  and 
throw  sticks,  but  the  most  he  will  do  is  run  a  few  yards  after 
them,  and  then  come  and  beg  for  the  ball.  I  therefore  tried 
the  following  experiment : — I  placed  a  ball  in  my  pocket — 
an  old  one  that  he  had  gnawed  almost  beyond  recognition — 
and  started  forth  for  my  walk,  repeatedly  throwing  a  stick 
for  him  to  his  perfect  satisfaction.  I  then  put  my  hand  in 
my  pocket,  fumbled  the  ball,  and  patted  the  dog's  head 
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with  that  hand.  He  sniffed  at  it  eagerly.  I  threw  a  stick ; 
he  bounded  off  a  few  yards,  and  then  came  jumping  at  my 
side.  A  race  after  the  ball  had  been  suggested  through  the 
channel  of  olfactory  sensations,  but  the  stick  no  longer  had 
the  same  interest. 

I  think  it  possible  that  association  through  olfactory 
channels  may  help  us  to  account  for  the  results  of  certain 
experiments  I  have  made  with  dogs.  The  experiments 
themselves  were  suggested  by  that  recorded  by  Mr  Romanes, 
in  an  article  entitled  "Fetishism  in  Animals."*  Soap- 
bubbles  are  blown,  and  the  dogs  induced  to  follow  them. 
When  the  bubbles  are  touched  by  the  dog  with  nose  or' 
paw,  they  burst.  Now,  in  the  great  majority  of  cases  the 
dog  takes  little  or  no  notice  of  the  bubbles,  and  when  they' 
burst  shows  very  little  sign  of  surprise,  or  any  other  emo- 
tion. The  game  is  evidently  regarded  as  a  poor  one.; 
Sometimes,  however,  when  the  dog  bursts  the  bubble  with 
his  nose,  he  shakes  his  head,  and  appears  to  experience  dis- 
comfort.  In  only  one  case  have  I  found  anything  like  B 
marked  effect.  The  dog  retreated  under  the  furniture,  and  S 
could  not  be  induced  to  approach  the  bubbles.  If  one  ' 
bursts  one  of  the  bubbles  with  one's  own  nose,  one  finds  I 
the  result  a  little  curious, — one  feels  the  bursting,  and  there 
is  a  sudden  concentrated  flooding  of  the  nose  with  a  smell 
of  soap.  Such  a  gush  of  odoriferous  particles  may  well 
disquiet  an  animal  with  so  strong  a  sense  of  smell  as  the 
dog.  I  am  indeed  surprised  that  the  majority  of  dogs  take 
so  little  notice  of  this  effect,  though  they  sometimes  do,  as 
I  have  said,  show  signs  of  discomfort.  I  am  disposed  to 
think,  however,  that  in  the  case  of  the  dog  which  hid  under 
the  sofa  there  may  have  been  association;  for  the  dog 
hated  being  washed  above  all  things,  and  would  have  to  be 
dragged  out  of  hiding  when  the  time  for  the  trying  ordeal 


*  Nature ,  vol.  xvii.,  p.  1 68. 
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came.  Of  all  smells  few  had  for  him  more  unpleasant 
associations  than  that  of  soap.  This  of  course  may  have 
been  a  coincidence.  And  I  have  tried  other  dogs  which 
hated  being  washed  without  observing  any  such  marked 
effect.  One  Yorkshire  terrier,  I  may  mention,  licked  the 
bubbles,  and  apparently  liked  this  new  method  of  experi- 
mentation. Its  mistress  told  me  that  the  dog  liked  soap, 
and  always  licked  itself  all  over  after  the  bath.  Mr  Romanes's 
fetishistic  interpretation  of  the  very  marked  effects  on  his 
terrier,  I  am  disposed  to  question.  He  tells  me  that  the  dog 
disliked  being  washed,  and  thinks  that  such  an  association 
as  I  suggest  was  not  unlikely. 

It  would  not  be  difficult  to  fill  several  pages  with  examples 
of  association  in  animals ;  but  it  is  better  to  leave  the 
reader  to  draw  upon  his  own  experience  for  supplementary 
cases.  If  he  has  any  close  acquaintanceship  with  animals, 
he  will  have  little  difficulty  in  doing  so.  Of  course  it  is 
only  when  the  idea  suggested  through  association  expresses 
itself  in  action  that  we  can  obtain  evidence  of  its  existence. 
And  much  of  the  training  we  give  to  our  domestic  animals 
consists  in  establishing  certain  associations,  such  that  a  word, 
a  sign,  a  touch  of  rein  or  whip,  suggests  infallibly  the  appro- 
priate action.  And  every  one  who  has  had  anything  to  do 
with  the  training  of  animals  knows  well  how  much  they 
differ  in  the  rapidity  with  which  association  -  links  are 
formed,  and  in  their  permanence  when  once  they  have  been 
established. 

Further  evidence  of  the  establishment  of  associations  is 
given  where  the  animal  in  some  way  indicates  to  its  fellows 
or  to  man  its  emotional  state,  or  its  desire  that  some  action 
should  be  performed.  I  find  that  the  sounds  emitted  by 
young  chicks  are  decidedly  instinctive, — that  is  to  say,  they 
are  inherited  modes  of  giving  expression  to  certain  emo- 
tional states.  And  some  of  them  are  fairly  differentiated. 
At  least  six  may  be  distinguished.    First,  the  gentle  piping 
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sound  expressive  of  contentment, — for  example,  when  one 
takes  the  little  bird  in  one's  hand.  A  further  low  note,  a 
sort  of  double  sound,  seems  to  be  associated  with  extreme 
pleasure,  as  when  one  strokes  the  chick's  back.  Very 
characteristic  and  distinct  is  the  danger  note.  This  is 
heard  on  the  second  or  third  day.  If  a  large  humble-bee, 
or  a  black  beetle,  or  a  big  lump  of  sugar,  or  in  fact  any- 
thing largish  and  strange,  be  thrown  to  them  this  danger 
note  is  at  once  heard.  Then  there  is  the  piping  sound,  ex- 
pressive apparently  of  v/anting  something.  It  generally 
ceases  when  one  goes  near  them  and  throws  some  grain,  or 
even  only  stands  near  them.  My  chicks  were  accustomed  to 
my  presence  in  the  room,  and  generally  were  restless,  and 
continuously  made  this  sound  when  I  left  them.  Then 
there  is  the  sharp  squeak  when  one  seizes  a  chick  against 
its  inclination.  Lastly,  there  is  the  shrill  cry  of  distress, 
when,  for  example,  one  of  them  is  separated  from  the 
rest.  I  have  very  Utile  doubt  that  all  of  these  sounds 
have  a  suggestive  value  of  emotional  import  for  the  other 
chicks.  Certainly  the  danger  note  at  once  places  others 
on  the  alert,  and  the  pleasure  note  will  cause  others  to 
come  to  the  spot  where  the  little  bird  is  when  the  note 
is  sounded.  I  mention  these  associations,  because  they 
are  the  best  examples  I  know  of  anything  of  the  nature 
of  inherited  associations,  and  I  would  specially  draw 
attention  to  the  fact  that  they  are  at  first  scarcely  at  all 
particularised.  The  sound  is  associated  with  an  emotional 
state,  not  with  any  particular  experience  which  gives  rise 
to  that  state,  and  it  probably  suggests  a  similar  state 
not  in  any  way  particularised.  It  is  possible  that  with 
the  advent  of  particular  .experiences  the  sounds  may  be 
further  differentiated ;  but  I  have  not  been  able  to  obtain 
evidence  of  the  fact.  Somewhat  will  be  said  later  on  con- 
cerning the  means  of  communication  among  animals ;  and 
the  question  how  far  such  communication  is  suggestive  of 
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general  emotional  states,  and  how  far  of  definite  impressions 
or  particular  experiences,  will  be  briefly  considered. 

Passing  to  higher  animals,  there  is  no  question  that  they 
may  be  taught  to  signify  to  us  by  certain  actions  that  they 
desire  certain  things  to  be  done  for  them ;  and  as  this  is 
evidence  of  particular  associations,  one  or  two  instances  may 
be  adduced.  One  of  my  own  cats  would  always  touch  the 
handle  of  the  door  when  she  wished  it  opened.  We  had 
established  this  association  by  building  on  an  apparently 
chance  occurrence,  when  the  cat,  reaching  up,  touched  the 
handle.  By  always  opening  the  door  when  she  so  reached 
up  to  the  handle,  and  taking  no  notice  when  she  merely  sat 
and  mewed,  the  suggestive  value  of  the  action  became 
definitely  fixed.  Sir  John  Lubbock  taught  his  intelligent 
black  poodle  Van  to  distinguish  between  plain  and  printed 
cards.  The  cards  were  about  ten  inches  by  three,  and  had 
some  simple  word  such  as  FOOD  or  OUT  printed  on  them 
in  large  letters.  Van  learnt  not  only  to  distinguish  these 
from  each  other,  but  to  associate  particular  words  with 
particular  experiences.  When  she  wanted  food  or  tea,  she 
fetched  the  appropriate  card  and  got  what  she  wanted  in 
exchange.  In  113  cases,  during  twelve  days,  she  only  made 
two  mistakes,  one  of  which  was  bringing  "  door  "  instead  of 
I  food."  In  these  cases  she  had  twelve  cards  from  which  to 
select.  These  interesting  experiments  show  differential 
associations  involving  considerable  power  of  discrimination 
in  sense-experience.  To  these  cases  I  may  add  an  observa- 
tion which  I  have  already  given  in  my  work  on  Animal 
Life  and  Intelligence.  When  I  was  at  the  Diocesan  College 
near  Capetown,  a  retriever,  Scamp,  used  to  come  and  sit 
with  the  lecturers  at  supper.  He  despised  bread,  but  used 
to  get  an  occasional  bone,  which  he  was  not,  however, 
allowed  to  eat  in  the  hall.  He  took  it  to  the  door  and  stood 
there  till  it  was  opened  for  him.  On  one  occasion  he  heard 
outside  the  excited  barking  of  the  other  dogs.     He  ran 
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round  the  hall,  picked  up  a  piece  of  bread  which  one  of  the 
boys  had  dropped,  and  stood  with  it  in  his  mouth  at  the 
door.  When  it  was  opened,  he  dropped  the  bread  and 
raced  off  into  the  darkness  to  join  the  other  dogs. 

Experiment  and  observation  on  our  domesticated  animals 
thus  bring  out  abundant  evidence  of  the  association  of  ideas, 
and  especially  of  new  and  unwonted  associations.  But  it 
must  be  remembered  that  the  whole  natural  life  of  animals 
affords  a  body  of  evidence  which  is  only,  less  striking  because 
it  is  more  familiar,  and  because  we  are  so  apt  to  suppose 
that  the  activities  of  animals  are  performed  merely  in  accord- 
ance with  their  instinctive  nature,  forgetting  to  how  large 
an  extent  this  basis  owes  its  differentiation  to  individual 
acquisition  through  experience.  Amid  more  or  less  uniform 
surroundings,  and  under  the  influence  of  common  habits 
of  life,  the  individual  experience  is  so  far  uniform  as  to 
give  rise  to  similar  associations.  But  this  does  not  alter  the 
fact  that  for  the  individual  these  particular  associations  are 
a  matter  of  individual  acquisition. 

There  can  be  little  question  that  in  animal  life  the  vast 
majority  of  associations  are  associations  by  contiguity.  But 
it  is  worth  inquiring  whether  among  animals,  as  with  man, 
there  are  also  associations  by  similarity.  We  may,  at  any 
rate  for  the  present,  exclude  associations  by  perceived  simi- 
larity of  relationship.  These  depend  upon  the  perception 
of  relations,  and  I  propose  to  devote  a  chapter  to  the 
question  whether  animals  are  able  to  perceive  relations  as 
such.  The  question  is  therefore  whether  ideas  are  suggested 
to  animals  through  association  by  resemblance.  When  my 
chicks  had  learnt  to  avoid  hive-bees,  mainly  I  think  through 
tasting  or  perhaps  smelling  the  poison,  I  threw  among  them 
one  or  two  of  those  flies,  Eristalis,  which  bear  a  tolerably 
close  superficial  resemblance  to  the  hive-bee.  Not  a  chick 
would  touch  them,  and  the  danger  or  warning  note  was 
frequently  heard.     Here  was  a  clear  case  of  avoidance 
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through  resemblance.  But  whether  there  was  the  suggestion 
of  the  idea  of  a  hive-bee  through  resemblance  is  another 
matter,  and  one  we  are  hardly  in  a  position  to  determine. 
The  question  is  whether  the  sequence  in  the  consciousness 
of  the  chick  was  (i)  visual  impression  of  eristalis,  (2)  visual 
idea  of  bee,  (3)  taste-idea  of  poison ;  or  (1)  visual  impression 
of  eristalis,  (2)  taste-idea  of  poison.  In  other  words,  did  the 
chick,  on  seeing  the  eristalis,  have  an  idea  of  a  hive-bee  and 
then  a  suggestion  of  the  nasty  taste,  or  did  the  chick  on 
seeing  the  eristalis  have  at  once  a  suggestion  of  the  taste  ? 
I  think  it  far  more  probable  that  the  chick  simply  mistook, 
as  we  say,  the  eristalis  for  a  bee, — that,  in  fact,  the  im- 
pression of  eristalis  was  nowise  differentiated  from  previous 
impressions  of  hive-bees. 

This  case  is  typical  of  a  whole  range  of  biological 
phenomena  which  come  under  the  head  of  mimicry. 
Mimicry  involves  resemblance ;  and  in  all  cases  the  mimick- 
ing form  (and  it  must  be  remembered  that  it  is  biological 
mimicry,  not  psychological :  there  is  no  possibility  of 
intentional  imitation)  gains  advantage  from  its  resemblance 
to  another  form  which  is  possessed  of  disagreeable  or  hurtful 
qualities.  The  resemblance  also  must  be  sufficient  to 
suggest  the  hurtful  quality  as  an  idea  of  sense-experience. 
If  the  animal  could  differentiate  the  mimicking  from  the 
mimicked  form,  all  the  advantage  would  at  once  be  lost. 
Hence  it  is  probable  that  there  is  in  these  cases  no  asso- 
ciation by  resemblance,  but  rather  a  perfect  illusion,  the 
mimicking  and  mimicked  form  giving  rise  to  a  single 
undifferentiated  impression.  And  we  may  fairly  regard  the 
glaring  colours  of  noxious  insects  as  specially  developed,  so 
as  to  be  of  strikingly  suggestive  value. 

If  then  we  conclude,  as  I  think  we  must  conclude,  that 
cases  of  mimicry  do  not  afford  a  trustworthy  indication  of 
association  by  resemblance,  we  shall  find  it  difficult  to 
obtain  evidence  of  a  satisfactory  kind  of  the  existence  of 
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this  mode  of  association  in  animals.  Not  that  this  necessarily 
shows  that  such  associations  by  resemblance  are  absent 
from  the  mental  processes  of  animals.    It  is  quite  possible, 
nay  more,  exceedingly  probable,  that  they  may  frequently 
occur.    And  the  difficulty  we  have  in  finding  evidence  of 
their  existence  is  perhaps  due  to  the  fact  that  such  associa- 
tions have  little  or  no  practical  utility.    With  us  association 
by  resemblance  has  at  most  a  descriptive  value,— as,  for 
example,  when  I  describe  Arthur's  Seat,  near  Edinburgh, 
viewed  from  the  Dalkeith   Road,  as  resembling  a  hor 
couchant,  and  as  not  unlike  the  Lion's  Head  and  Rumpneai 
Cape  Town;  or  when  the  Neapolitans  say  that  the  steam 
column  of  Vesuvius  during  an  eruption  is  like  a  pine  tree ; 
or  when  I  say  that  the  taste  of  a  pine-apple  drop  reminds 
me  of  the  flavour  of  bananas.    For  animals  this  descriptive 
value  is  of  necessity  absent,  and  for  them  therefore  associa- 
tions by  resemblance  have  little  or  no  practical  utility.  It 
should  of  course  be  remembered  that  what  I  have  just  said 
of  the  merely  descriptive  value  of  association  by  resemblance, 
applies  to  them  only,  and  not  to  associations  by  perceived, 
similarity  of  relationship,  which  have  a  rational  value  in  the; 
explanation  of  phenomena  of  far-reaching  worth,  and  form  a 
leading  characteristic  of  insight.    But  these  I  believe  have 
no  place  in  the  association  of  ideas   as   it  occurs  in 
animals. 
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CHAPTER  VI 
MEMOR  Y. 

likening  consciousness  in  its  constant  onward  progress 
to  a  wave,  we  have  noted  that,  besides  the  impression, 
^idea  which  occupies  its  summit  or  crest,  it  comprises 
^,  at  any  moment,  certain  rising  or  waxing  elements,  and 
|n  falling,  fading,  or  waning  elements.  The  waxing 
is  of  variable  length,  and  is  difficult  to  estimate, 
a  stimulus  is  received  on  the  nerve-ends  of  any 
T-organ,  there  elapses  a  certain  time  before  clear  con- 
IcTousness  results.  Some  of  this  time  is  occupied  in  the 
transmission  of  the  impulse  along  the  afferent  nerve.  This 
is  altogether  outside  consciousness, — a  purely  physiological 
matter.  But  when  the  conscious  centre  is  thrown  into 
activity,  there  is  a  shorter  or  longer  space  of  time  occupied 
by  the  development  of  the  impression  in  consciousness,  or, 
as  we  may  presumably  express  it  from  the  physiological 
point  of  view,  by  the  rising  of  the  cerebral  disturbance 
into  dominance.  Impressions  or  ideas  which  are  simple 
and  familiar  develop  rapidly;  when  they  are  complex  and 
unfamiliar,  they  develop  more  slowly.  Even  if  we  have  a 
fair  reading  acquaintance  with  a  foreign  language,  we  find 
that  it  takes  longer  to  read  a  page  of  that  language  than  a 
page  of  our  own.  The  somewhat  unfamiliar  words  suggest 
ideas  less  readily  than  those  of  our  native  tongue.  There 
is  also  a  wide  range  of  individual  variation  in  the  rate  of 
development  of  ideas.  Some  people  are  naturally  slow; 
others  naturally  quick.  It  does  not  necessarily  follow  that 
those  in  whom  ideas  develop  slowly  are  inferior  in  mental 
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worth  to  those  in  whom  ideas  develop  rapidly.  Sharp  quick 
boys  and  girls  do  not  always  make  original  and  exact 
thinkers.  We  may  say  then  that  the  rate  of  development  of 
the  impression  or  idea, — remembering  that  these  terms  are 
applied  to  that  which  forms  the  crest  of  the  psychical 
wave,  or  that  which  is  in  the  focus  of  consciousness, — 
depends  (i)  upon  the  mental  constitution  of  the  individual, 
(2)  upon  the  familiarity  of  the  impression  or  idea,  and  (3) 
upon  its  complexity. 

The  fading  or  waning  of  impressions  or  ideas  along  the 
hinder  slope  of  the  psychical  wave  is  a  familiar  fact,  and 
one  of  great  importance.  Impressions  or  ideas  do  not  cease 
instantly,  but  fade  gradually.  The  meteor  that  shoots 
across  the  sky  leaves  a  subjective  track  of  light,  due  to  the h 
gradual  fading  of  the  earlier  impressions.  The  continuity 
of  all  our  impressions  and  ideas  is  of  like  order  to  the  con- 
tinuity of  the  meteor  track.  If  the  elements  of  consciousness 
were  absolutely  instantaneous  in  their  occurrence  and  their 
cessation,  the  whole  character  of  our  mental  life  would  be; 
different  from  that  of  which  we  have  practical  experience. 
It  has  already  been  shown  that  the  force  of  any  word  in  a' 
sentence  is  largely  determined  by  what  has  preceded  it-i 
But  if  the  occurrence  and  cessation  of  each  idea  were  in- 
stantaneous, the  preceding  idea  could  in  nowise  influence 
the  succeeding  ideas.  Or  take  the  case  of  mental  arith-j 
metic.  We  could  not  follow  out  even  a  simple  series  of 
calculations  if  the  result  of  one  process  were  not  carried 
forward  to  form  the  basis  of  the  next.  Suppose  we  say,  for 
example  :  Take  12  ;  add  15  ;  divide  by  3  ;  answer  9.  The 
idea  of  27  as  the  result  of  the  first  addition  must  be  still 
present  to  consciousness  when  the  idea  of  dividing  by  3  is 
suggested.  It  is  this  overlap  which  is  one  factor  in  giving 
continuity  to  such  a  process,  and  to  consciousness  and 
thought  in  general. 

The  rate  of  fading  of  different  impressions  and  ideas  is 
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probably  very  different.  The  fading  is  rapid  for  some 
sense  stimuli.  Suppose  that  a  series  of  similar  sound-stimuli 
fall  upon  the  ear.  It  is  clear  that  they  cannot  be  distin- 
guished as  separate  unless  the  effect  of  the  first  has  faded 
from  the  sense  before  the  next  comes.  When  the  sense- 
fading  (as  we  may  term  this  fading  of  the  results  of  simple 
stimuli)  is  nil,  we  cannot  perceive  any  interval  between 
them, — /.*.,  they  fuse  into  a  continuous  sound.  But  Von 
Helmholtz  has  shown  that  we  can  distinguish  132  musical 
"beats"  in  a  second;  and  Professor  Exner  distinguished 
two  successive  snaps  of  an  electric  spark  when  the  interval 
between  them  was  only  °f  a  second.    With  the  eye 

the  sense-fading  is  very,  much  slower.  If  sparks  follow  each 
other  with  an  interval  of  less  than  -J^th  of  a  second  they 
appear  to  be  continuous.  In  the  case  of  touch  impressions 
the  results  of  observation  are  somewhat  discrepant ;  but  it  is 
probable  that  when  more  rapid  than  from  25  to  35  in  a 
second  they  are  felt  as  continuous. 

In  these  cases  the  sense-impression  in  consciousness  is  of 
the  simplest  possible  nature,  corresponding,  we  may  sup- 
pose, to  a  brain-disturbance  restricted  in  area  and  of  little 
complexity.  Exact  measurements  of  the  rate  of  fading  of 
more  complex  impressions  and  ideas  are  at  present  imprac- 
ticable. We  are  thrown  back  on  introspection  and  retro 
spection,  and  on  general  considerations.  When  we  read  a 
paragraph  or  write  one,  or  are  speaking,  we  are  more  or  less 
distinctly  conscious  as  we  read,  wrije,  or  utter  one  word  of 
much  that  has  gone  before.  If  a  speaker  to  whom  we 
are  listening  begins  a  sentence  in  one  construction  and  ends 
it  in  another,  the  former  has  not  faded  from  consciousness, 
and  we  are  aware  of  the  discrepancy.  When  the  sentences 
are  long,  and  overburdened  with  subsidiary  clauses  and 
parentheses,  we  not  infrequently  find  that  the  beginning  has 
faded  before  the  end  is  reached.  This  is  more  markedly 
the  case  with  sentences  as  heard  than  as  read.    In  reading, 
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a  rapid  glance  of  the  eye  back  on  the  track  it  has  been  fol- 
lowing serves  to  revive  the  fading  ideas.  But  in  listening  to 
a  speech  or  a  lecture  this  is  impossible.  Hence  in  a  lecture 
or  speech  construction  quite  admissible  in  the  essay,  sounds 
laboured  and  awkward.  Hence,  too,  in  speaking  to  and 
writing  for  children  and  comparatively  uneducated  people 
the  sentences  should  be  short,  and  the  construction  direct 
and  simple. 

Ideas  which  are  strongly  touched  with  emotion  are  those 
which  fade  most  slowly.  A  stupid  or  unintentional  breach 
of  good  manners  or  social  etiquette — a  thing  better  left 
unsaid — will  hover  in  the  background  of  one's  conscious- 
ness, and  haunt  one  unmercifully  for  a  whole  evening.  The 
news  of  a  great  sorrow  abides  in  the  mind,  and  tinges  all 
our  thought  with  sadness.  The  accepted  lover  sees  everything 
(through  rose-tinted  glasses. 

We  may  say,  then,  that  in  this  matter  of  fading,  the  impres- 
sions which  result  from  simple  and  oft-experienced  stimuli 
fade  rapidly ;  that  complex  impressions  and  ideas  fade  more 
slowly ;  and  that  ideas  which  are  strongly  tinged  with  emotion 
linger  longest  in  consciousness.  And  we  may  fairly  suppose 
that  the  physiological  conditions  on  which  this  psychical 
fading  depends,  are  to  be  sought  in  the  continued  duration 
of  the  cerebral  disturbances  which  accompany  them. 

It  is  clear  that  in  any  sequence  of  impressions  and  ideas 
the  rates  of  fading  of  the  several  ideas  will  be  different,  or, 
to  express  the  same  fact  in  other  words,  their  duration  as 
marginal  elements  in  consciousness  will  be  different.  In 
reading  a  paragraph,  it  is  only  the  salient  ideas  that  are 
carried  on  as  marginal  constituents  of  the  psychical  wave ; 
the  subsidiary  ideas,  and  minor  details,  drop  out  in  order  of 
their  lack  of  importance.  And  this  differential  fading,  as 
we  may  term  it,  thus  allows  of  the  condensation  of  the  net 
result  of  a  long  series  of  ideas  in  the  final  state  of  conscious- 
ness in  which  the  series  culminates. 
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The  fading  of  impressions  or  ideas  is  sometimes  spoken 
of  as  "  primary  memory."  It  is  better,  however,  to  restrict 
the  word  memory  to  the  reinstatement  or  revival,  through 
secondary  suggestion,  of  psychical  elements  or  constituents 
which  have  faded  from  consciousness.  Thus  the  sight  of 
violets  has  for  me  a  tendency  to  call  to  mind,  in  memory,  a 
particular  spot  in  a  quaint  old  garden,  often  visited  in  child- 
hood ;  that  is  to  say,  violets  have  for  me  a  tendency,  through 
association  of  ideas,  to  form  the  focal  starting-point  of  a 
purely  representative  visual  scene. 

Now  in  what  respects  does  this  purely  representative 
visual  scene  differ  from  the  presentative  visual  scene  in 
which  the  violet  before  me  is  now  set  ?  In  the  first  place, 
it  lacks  that  vividness  and  insistency  which  characterizes 
direct  presentation,  and  which  is  due  to  immediate 
excitation  through  nerve  channels.  But  this  is  by  no 
means  all.  Those  who  have  exceptionally  strong  visualizing 
power  can  make  a  representative  focal  image  more  vivid 
and  insistent  than  the  presentative  scene  on  which  they  are 
vacantly  gazing.  For  most  of  us,  however,  our  representa- 
tive images  lack  vividness,  lack  detail,  lack  body,  and,  if  I 
may  so  say,  do  not  bear  close  and  minute  examination. 
One  cannot  focus  first  one  object  and  then  another  in  a 
scene  representatively  imaged, — or  at  least  I  cannot  do 
so.  Closely  connected  with  this  point  is  a  second  difference 
between  representation  and  presentation,  namely,  that  the 
former  carries  with  it  a  certain  foreignness  to  the  sub- 
conscious and  marginal  presentations  of  the  moment,  I 
look  up  from  my  page,  for  example,  and  have  a  clear  idea 
(image)  of  the  bunch  of  bananas  I  saw  on  the  table  this 
morning  at  lunch.  It  carries  with  it  a  margin  of  the  dessert 
dish  on  which  the  fruit  lay,  and  other  more  or  less  dim 
surroundings.  And  all  this  is  quite  foreign  to  the  sub- 
conscious presentations  of  the  moment, — my  manuscript,  my 
study  table,  the  dog  on  the  hearth-rug,  and  so  forth.  This 
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foreignness  or  incongruity  supports  the  lack  of  vividness 
and  insistency  in  differentiating  the  representative  image  in 
memory  from  the  presentative  impression.  And  the  more 
vivid  and  particular  the  idea, — that  is,  the  nearer  it 
approaches  in  these  respects  an  impression, — the  more  vivid 
are  the  revived  and  marginal  surroundings  of  that  image, 
and  hence  the  greater  the  foreignness  to  the  presentative 
margin.  In  dreams,  and  in  certain  abnormal  waking  states, 
the  presentative  margin  of  normal  experience  is  absent  or 
suppressed ;  and  then  the  distinction  between  the  repre- 
sentative and  presentative  tends  to  disappear,  and  the 
images  assume  the  semblance  of  reality.  A  third  point  in 
which  the  representative  differs  from  the  presentative  is  its 
evanescence.  Images,  as  they  are  normally  experienced, 
lack  for  most  of  us  that  permanence  which  presentations 
owe  to  the  continuity  of  the  impulses  received  through  the 
afferent  nerves.  The  representative  image,  under  normal 
conditions,  only  for  a  short  time  occupies  the  focus  to  the 
exclusion  of  the  presentative  visual  impressions.  Finally, 
there  is  what  we  may  term  the  rational  background,  which 
enables  us  to  differentiate  the  representative,  however  vivid, 
from  the  presentative.  We  know  all  the  while,  in  the 
margin  of  our  consciousness,  that  the  image,  however 
definite,  is  an  image.  We  are  here  dealing,  it  must  be 
remembered,  with  normal  sane  experience.  In  abnormal  or 
insane  experience  the  rational  background  may  be  absent, 
or  the  foreignness  to  presentative  states  may  be  unfelt,  or 
the  evanescence  may  give  place  to  permanency,  and  repre- 
sentative images  and  ideas  may  come  to  dominate  the  mind 
with  all  the  insistency  of  presentative  realities. 

It  must,  moreover,  be  particularly  noticed  that  the  re- 
instatement rarely  or  never  reproduces  a  previous  state  of 
consciousness.  It  may  contain  a  more  or  less  faithful 
reproduction  of  a  previous  state  of  consciousness,  but  this 
reproduction  only  forms  part  of  the  new  state  of  conscious- 
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ness.  And  this  is  a  further  reason  why  a  representation, 
by  secondary  suggestion,  no  matter  how  vivid  and  insistant, 
is  seldom  or  never,  under  normal  conditions,  mistaken  for 
a  direct  presentation  by  primary  suggestion.    It  only  forms 

part  of  the  present  state   of  consciousness.      Let  ^ 

represent  a  state  of  consciousness  of  which  A  is  the  focal 
element,  b  c  the  margin  or  body  of  the  wave.  Let  this 
be  vividly  remembered  at  a  subsequent  time.    The  wave 

A 

will  then  be  represented  thus  b  c,  d  e  being  the  new  margin 

d  e 

or  setting  at  that  subsequent  time.    It  is  clear  that  these 

A  A 

two  states  of  consciousness  u    and  b  c  are  different.  And 

be  , 
d  e 

that  the  latter  is  not  (though  it  does  contain)  a  reproduction 
of  the  former. 

In  the  case  just  considered,  the  focal  element  A  carries 
with  it  in  remembrance  its  original  marginal  setting  a  b.  I 
remember,  for  example,  with  many  details  of  marginal  setting, 
the  cobra  that  I  saw  on  a  granite  slab  surrounded  with 
protea  bushes  on  the  basal  slopes  of  Table  Mountain.  If 
I  meet  a  man  in  the  street,  whose  acquaintance  I  made 
some  time  ago  at  the  house  of  a  mutual  friend,  I  am 
reminded  of  the  circumstances  under  which  we  first  met,  of 
the  place  of  our  meeting,  and  the  time.  His  face  suggests  a 
particular  scene  or  particular  scenes  in  my  past  life.  The 
faces  of  our  familiar  friends  of  long  standing,  however,  do 
not  as  a  rule  suggest  particular  associations.  They  have, 
been  seen  so  often,  and  under  so  many  circumstances,  that 
the  particular  associations  have  become  evanescent,  and 
given  place  to  divergent  associations.  So  too  with  the 
familiar  objects  and  occurrences  of  our  daily  life;  they 
have  ceased  to  have  particular  associations.    The  formula 
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for  revival,  thus  becomes  ^  e,  there  being  no  particular 

setting  of  A  reinstated ;  and  this,  not  because  A  was  ever 
experienced  without  a  setting,  but  because  it  has  been 
experienced  in  so  many  settings  that  there  is  no  revival  of 
any  particular  one  of  them. 

It  is  clear  that  there  are  two  prerequisites  of  reinstatement, 
— first,  the  previous  occurrence  of  the  impression,  idea,  or 
marginal  element  to  be  reinstated ;  and  secondly,  the  reten- 
tion of  something  whereby  the  subsequent  reinstatement  is 
rendered  possible.  The  former  requires  no  comment  here. 
With  regard  to  the  latter,  the  retention,  we  have  already 
seen  that  we  cannot  in  strictness  say  that  ideas  or  elements 
of  consciousness  are  retained  in  and  by  the  mind.  We 
must  fall  back  on  brain-physiology  for  an  explanation  of  the 
so-called  retention  of  impressions  or  ideas.  The  ideas  as 
such  have  ceased  to  exist ;  but  the  brain-structure  has  been 
modified  in  such  a  way  that  under  appropriate  conditions 
similar  ideas  will  be  again  produced.  An  analogy  will  make 
this  clearer.  When  we  speak  into  a  phonograph  the  tones 
of  our  voice  are  not  hidden  away  in,  and  retained  by,  the 
cylinder  of  the  instrument ;  but  the  wax  or  other  material 
is  indented,  as  a  result  of  the  incidence  of  the  sound-waves, 
in  such  a  way  that  it  is  capable  of  reproducing  similar 
sound-waves  at  a  subsequent  time.  So,  too,  the  brain 
tissue  is  so  modified  by  the  nervous  disturbances  which  are 
the  accompaniments  of  an  impression  that,  under  appropriate 
neural  conditions,  they  tend  to  reproduce  similar  nervous 
disturbances  which  are  accompanied  in  consciousness  by  a  re- 
instatement of  the  impressions  in  the  form  of  an  idea.  It  is  in 
this  sense  only  that  we  may  speak  of  the  retention  of  ideas? 

According  to  some  students  of  physiological  psychology 
there  are  separate  parts  or  cells,  the  so-called  "memory- 
cells,"  whose  special  function  it  is  to  perform  the  office  of 
retention.   When  an  impression  A  is  produced  in  correlation 
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with  certain  molecular  disturbances,  an  effect  a  is  produced 
elsewhere  in  the  brain.  Reinstatement  is  on  this  view  a 
reproduction  of  this  collateral  effect  a.  This  hypothesis  is, 
in  my  opinion,  unsatisfactory,  and  without  warranty  in 
observed  fact.  It  introduces  an  unproved  and  unnecessary 
complication  in  the  nervous  mechanism.  It  is  more  probable 
that  the  occurrence  of  the  disturbance  associated  with  A 
leaves  a  tendency  to  the  indirect  or  secondary  reproduction 
of  a  similar  disturbance  A,  and  that  the  impression  and  its 
reinstatement  involve  one  and  the  same  area  of  disturbance. 
Be  this  as  it  may,  how  the  tendency  is  established,  and  how 
it  is  retained,  is  a  problem  with  which  we  must  leave 
physiology  to  deal,  being  content,  psychologically,  to  accept 
the  fact  of  such  establishment  and  retention.  Psychology 
does,  however,  tell  us  somewhat  concerning  retention.  We 
find,  for  example,  that  individuals  vary  a  good  deal  in  their 
retentiveness.  Macaulay  had  on]y  to  read  over  a  list  of 
wranglers,  and  he  could  reproduce  the  list  long  afterwards 
without  effort  or  mistake.  Few  of  us  could  do  this  :  some 
would  remember,  say,  half-a-dozen  of  the  names  which 
perhaps  struck  us  as  familiar  or  peculiar;  others  would 
remember  one  or  two ;  many  would  remember  none  of  the 
names.  Retentiveness  is,  in  fact,  to  a  large  extent  a  psycho- 
physiological datum ;  something  given  in  the  brain-structure 
and  mental  character  of  each  individual ;  something  which 
we  can  no  more  alter  than  we  can  alter  the  size  of  our  heads, 
or  to  take  what  is  perhaps  a  closer  analogy  the  size  of  our 
muscles.  By  careful  use^and  training  we  may  develop  our 
muscles  within  the  limits  assigned  to  them  by  nature.  So, 
too,  by  careful  exercise  we  may  perhaps  develop  our 
retentiveness  within  the  limits  assigned  to  it  by  nature. 
Opinions  differ,  however,  as  to  how  far  mere  retentiveness 
(that  is  ability  to  retain  apart  from  ability  to  recall)  can  be 
strengthened  by  use ;  and  it  is  a  matter  that  is  exceedingly 
difficult  to  test. 
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In  the  same  individual  retentiveness  varies  somewhat 
with  the  state  of  the  nervous  system.  Impressions  evoked 
when  we  are  fagged  out  and  weary,  are  not  so  readily 
retained  as  those  evoked  when  we  are  fresh  and  vigorous. 
The  impressions  and  ideas  of  the  morning  and  in  the  spring- 
time of  life,  are  more  readily  retained  than  those  of  the 
evening  and  in  life's  autumn  or  winter.  Old  people  often 
remember  vividly  the  impressions  and  ideas  of  their  youth; 
what  they  fail  to  retain  is  the  recent  impressions  and  ideas. 
Their  brains  reproduce  what  is  already  registered  therein ; 
but  fail  to  effect  new  registrations. 

Other  things  being  equal,  the  more  vivid  the  impression, 
the  more  interest  it  arouses ;  and  the  more  we  attend  to  it, 
the  greater  the  probability  of  its  being  retained.  An  im- 
pression may  be  strengthened  by  keeping  it  for  some  time  in 
the  focus  of  consciousness  which  involves  attending  to  it, 
by  bringing  it  into  focus  through  different  sense  channels, 
— as  where  we  make  a  child  look  carefully  at,  pronounce 
audibly,  and  write  down  a  name  we  wish  him  to  remember; 
and  by  repetition.  The  impression  is  apt  to  fade  in  a 
shorter  or  longer  time.  Occasional  revival  of  the  impression 
or  idea  at  progressively  increasing  intervals  leads  to  its  more 
and  more  perfect  retention.  These  modes  of  imprinting 
ideas  on  the  mind,  or  establishing  particular  modifications 
of  brain-structure,  are  well  recognised  by  teachers. 

Ability  to  retain  and  ability  to  recall  are  generally  re- 
/r  garded  as  two  different  psychological  faculties ;  but  they  are 
closely  connected.  The  recall  or  reinstatement  is,  indeed, 
the  only  evidence  we  have  of  retention.  We  can  know 
nothing  about  ideas  that  are  retained  but  are  beyond  recall. 
Close  as  the  connection  undoubtedly  is,  however,  it  is 
advisable  to  distinguish  between  retention  and  reinstatement. 

First,  we  may  notice  the  distinction  between  casual  or 
desultory  memory  and  systematic  memory.  Let  us  contrast 
the  two.    The  possessor  of  a  good  desultory  memory  has 
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no  difficulty  in  learning  to  spell,  easily  commits  to  memory 
strings  of  dates  or  lists  of  grammatical  examples  or  excep- 
tions ;  remembers  without  effort  the  Latin,  Greek,  French, 
or  German  equivalents  of  our  English  words.  Foreign 
languages  are  readily  acquired,  since  the  vocabulary  thus 
presents  little  difficulty.  Such  an  one  remembers  the 
addresses  of  all  his  acquaintances,  and  the  birthdays  of  all 
his  relations  and  friends.  His  mind  is  stored  with  a  mass 
of  miscellaneous  information,  which  seems  always  within 
easy  call,  and  ready  for  the  purposes  of  illustration.  He  is 
generally  a  good  talker,  a  delightful  raconteur,  a  superb 
diner-out.  If  he  be  a  man  of  wide  reading,  he  has  always 
an  apt  quotation  ready  to  his  tongue.  He  remembers  the 
plots  of  all  the  novels  he  has  read,  the  exact  routes  taken 
by  travellers  and  explorers,  the  winners  of  the  Derby  since 
he  was  a  boy,  and  even  the  changes  of  political  opinion  of 
our  leading  statesmen. 

Contrasted  with  such  an  one,  is  the  man  who  remembers 
none  of  these  things.  He  enjoys  a  novel,  but  forgets  the 
plot  in  a  week.  He  has  read  his  Shakespeare  with  delight, 
but  could  scarcely  quote  you  a  single  line.  He  fancies  his 
friend  has  left  London,  but  whether  for  Newcastle,  Ramsgate, 
or  Penzance,  he  cannot  say.  He  knows  that  he  heard  that 
piece  of  music  exquisitely  played  somewhere,  and  at  some 
I  time,  and  was  told  who  composed  it,  but  whether  it  is  by 
Offenbach  or  Wagner  he  forgets.  He  has  yearly  to  be 
reminded  of  his  wife's  birthday.  But  get  him  to  speak  of 
philology,  or  botany,  or  the  history  of  philosophic  thought, 
'  as  the  case  may  be,  and  he  will  astonish  you  with  the  vast 
stores  of  his  learning,  and  the  methodical  sequence  of  his 
ideas.  He  forgets  no  fact  which  bears  upon  his  special 
subject,  and  which  can  find  a  definite  place  in  its  system  of 
ideas.  Such  is  an  extreme  case  of  systematic  memory. 
/  There  can  be  no  doubt  that  a  good  desultory  memory 
gives  a  man  great  advantages  over  his  fellows.  It  is  generally 
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associated  with  wide  and  general  interests  ;  and  is  due  partly 
to  strong  natural  retentiveness,  and  partly  to  the  rapid  and 
firm  establishment  of  association  by  contiguity,  and  by 
similarity  (resemblance),  in  so  far  as  such  similarity  is  toler- 
ably obvious  and  near  the  surface  of  things.  For  there  is  a 
tendency  in  minds  of  this  type  to  be  superficial  rather  than 
deep,  picturesque  rather  than  logical,  descriptive  rather  than 
analytical,  reproductive  rather  than  original.  The  analytical 
thinker,  as  he  listens  to  the  genial  conversation  of  such  men, 
admires  perhaps  their  rapid  flow  of  ideas,  their  fund  of  anec- 
dote, their  descriptive  power.  But  he  is  apt  to  ask  himself 
what  after  all  there  is  in  all  this  that  is  worth  remembering. 

When  a  man's  memory  is  chiefly  of  the  systematic  type, 
matters  are  remembered  in  and  through  their  significance, 
their  value  as  evidence,  their  bearing  upon  some  hypothesis, 
*in  virtue,  that  is  to  say,  of  their  perceived  relationships. 
Associations  by  contiguity,  or  by  superficial  and  casual 
resemblance,  are  neither  strong  nor  enduring.  It  is  those 
deeper  associations  of  a  rational  or  logical  character,  which 
we  have  termed  associations  by  perceived  similarity  of  rela- 
tions, which  alone  have  permanence.  The  two  kinds  of 
memory  are  not,  however,  by  any  means  of  necessity 
mutually  exclusive.  The  wide  generality  of  the  one,  and 
the  narrow  specialism  of  the  other,  are  often  combined,  and 
must  be  so  combined  to  form  a  really  great  and  commanding 
intellect. 

It  is  questionable,  as  we  have  already  hinted,  whether 
desultory  memory,  dependent  upon  association  by  con- 
tiguity and  by  superficial  resemblance,  is  susceptible  to  any 
appreciable  extent  of  improvement  by  training  and  exercise. 
But  systematic  memory  which  is,  in  the  main,  dependent 
upon  logical  or  rational  association  through  the  perception 
of  relationships  is  more  open  to  improvement  in  this 
w^y.  Even  here,  however,  it  is  rather  the  establishment 
of  a  definite  system  and  skill  in  its  use  that  is  capable 
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of  improvement,  than  what  we  may  term  native  power  of 
remembering.  It  is  power  of  recollecting  rather  than  power 
of  remembering  which  we  can  cultivate.  To  remember  is 
an  involuntary  process  beyond  control ;  while  to  recollect 
is  a  voluntary  process  requiring  some  effort.  Systematic 
arrangement  and  logical  association  of  ideas  help  us  to 
recollect.  And  when  habit  has  rendered  recollection  along 
certain  systematic  lines  comparatively  easy,  such  recollection 
becomes  closely  akin  to  natural  remembrance,  just  as  in 
other  cases  to  be  hereafter  considered,  the  results  of  habit 
approach  closely  to  the  results  of  instinct.  From  this  point 
of  view  desultory  memory  is  for  the  most  part  an  inborn 
faculty ;  systematic  memory  is  to  some  extent  an  acquired 
habit. 

In  clear  remembrance  and  recollection  there  are  often 
definite  associations  of  place  and  time.  Place  associations 
we  need  not  here  consider.  But  since  memory  deals  with 
the  reinstatement  of  past  impressions  as  present  ideas,  it  will 
be  well  briefly  to  discuss  the  question  of  time-localization. 
The  cobra  incident  that  I  spoke  of  a  few  pages  back  has 
for  me  not  only  place  associations,  but  time  associations. 
It  occurred  during  the  latter  part  of  my  five  years  residence 
at  the  Cape.  By  an  effort  of  recollection  I  can  fix  the  time 
more  exactly  as  the  spring  of  1882.  Applying  the  term 
"time-localization"  to  the  process  of  assigning  to  an  oc- 
currence its  position  in  the  remembered  duration  of  my  life, 
let  us  proceed  to  consider  how  such  localization  in  time  is 
effected. 

The  first  point  to  notice  is,  that  only  in  the  present 
moment  of  consciousness  are  events  spread  out  before  us  in 
what  may  be  termed  their  real  time-size  or  duration.  When, 
in  the  moment  of  recall,  past  events  are  represented  in 
consciousness  they  are  foreshortened  or  telescoped.  When 
I  run  over  in  retrospect  the  events  of  my  last  summer  holi- 
days, or  of  my  visit  to  the  Auvergne,  occurrences  separated 
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by  days  or  weeks  pass  before  my  mind's  eye  in  a  few 
minutes.  If  this  were  not  so  it  would  take  us  an  hour  to 
recall  the  events  of  any  past  hour  of  our  lives.  The  fore- 
shortening or  telescoping  is  effected  through  missing  out  or 
forgetting  all  the  minor  details,  and  recalling  only  the 
salient  points.  And  this  faculty  of  forgetting  details  it  is 
which  makes  retrospection  as  we  know  it  possible.  The 
telescoping  is  more  and  more  marked  the  further  we  look 
back  into  the  past.  The  events  of  this  morning  body  forth 
in  memory  with  considerable  fulness  of  detail.  The  events 
of  this  day  last  week  have  already  been  merged  in  the 
blended  perspective  of  the  past.  Of  last  year  only  certain 
salient  points  stand  forth ;  and  further  back  still  the  rapid 
glance  of  memory  only  discloses  some  of  the  more  important 
milestones  which  mark  the  progress  of  life's  journey. 

Localization  in  time — as,  for  example,  when  we  endeavour 
to  recollect  when  such  and  such  an  occurrence  took  place — 
is  the  determining  of  the  position  of  the  occurrence  with 
reference  to  the  salient  landmarks  of  our  past  experience. 
I  received  a  telegram  yesterday,  and  I  wish  to  recall  when  it 
reached  me.  It  was  after  my  morning  lecture,  and  before  I 
had  my  lunch.  That  sufficiently  localizes  it.  When 
did  I  first  meet  So-and-so  ?  It  was  after  I  returned  from 
the  Cape  and  before  I  was  appointed  lecturer  in  Bristol. 
By  focussing  attention  on  this  period  I  can  localize  more 
exactly.  I  had  heard  of  the  Bristol  post,  but  had  not  yet 
been  appointed. 

Such,  I  take  it,  is  the  manner  in  which  we  habitually 
proceed  when  we  wish  to  recollect  when  an  event  took 
place,  or  to  localize  it  in  time.  It  involves  the  taking  in  at 
a  glance  of  the  chief  landmarks  of  our  life's  history ;  the 
reference  of  the  occurrence  to  a  position  between  two  of 
these  landmarks ;  the  focussing  of  the  attention  on  this 
intervening  period  and  the  further  defining  of  the  time- 
position  of  the  event  with  reference  to  the  minor  landmarks 
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thus  brought  to  mind.  But  how  are  the  main  landmarks 
themselves  localized  in  time?  By  reference  to  the  other 
landmarks  leading  from  our  earliest  remembrances  and 
recollections  to  the  immediate  past  and  so  to  the  present 
moment  of  consciousness.  In  this  present  moment  of  con- 
sciousness our  primary  experience  of  sequence  and  duration 
is  gained.  Our  past  life,  which  we  can  review  in  memory, 
is  an  extension  backwards  through  retrospective  thought  of 
experience  gained  in  the  present  moment  of  consciousness. 
Our  anticipations  of  the  future  are  a  similar  extension 
forwards  of  this  experience.  Anticipation  is  prospective 
representation. 

I  have  so  far  said  nothing  about  the  aid  afforded  by  dates 
in  assisting  us  to  remember  when  an  event  took  place. 
Dates  are  indeed  secondary  aids — most  convenient  and 
helpful,  but  none  the  less  secondary — to  time-localization. 
They  are  also  common  reference-points,  enabling  us  to  com- 
pare our  own  landmarks  with  those  of  other  people,  and 
thus  to  form  a  time-scale  that  is  not  only  individual  but 
social.  My  reader  knows  nothing  of  the  landmarks  of  my 
life  ;  I  know  nothing  of  the  landmarks  of  his  life.  But  if  I 
say  that  I  returned  from  the  Cape  in  1883,  he  can  at  once 
localize  the  occurrence  in  time  by  reference  to  some  event 
in  his  own  life  with  which  this  date  is  associated.  Thus  the 
date  is  a  common  reference-point  by  means  of  which  I  may 
compare  my  own  time-localization  with  those  of  any  one 
else.    It  is  social  and  not  merely  individual. 

Of  some  of  the  salient  events  of  my  life's  story  I  know 
the  dates  ;  of  my  going  to  school,  my  leaving  school,  my 
visit  to  America,  my  engagement,  my  marriage,  and  so 
forth.  For  other  dates  I  have  to  calculate  from  these  fixed 
points.  Had  I  a  tenacious  desultory  memory  no  doubt  I 
should  remember  a  larger  number  of  such  dates  than  I  do. 
But  I  think  that  the  generality  of  people  are  pretty  much  in 
my  position  in  this  matter. 

11 
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So  far  I  have  been  considering  the  past  of  which  I  have 
direct  and  individual  experience.  But  far  back  beyond  my 
own  individual  remembrances  and  recollection  stretches  the 
greater  past  of  history  with  all  its  social  importance  and 
value.  Of  this  I  have  no  direct  first-hand  experience ;  I 
have  only  the  indirect  second-hand  experience  gained  from 
books  and  oral  teaching.  Into  this  greater  past,  so  as  to 
cover  symbolically  its  longer  periods,  I  extend  that  concep- 
tion of  time  which  has  been  found  serviceable  in  dealing 
with  the  short  space  of  my  individual  life.  Just  as  I  can 
review,  foreshortened  in  memory,  the  historical  events  that 
have  taken  place  in  my  own  lifetime,  so  I  can  review  the 
events  that  took  place  in  the  eighteenth  century,  the  times 
of  Elizabeth,  or  the  reign  of  William  the  Conqueror.  And 
just  as  dates  are  convenient,  and  socially  indispensable,  for 
marking  the  salient  points  of  the  history  of  the  last  twenty 
years,  so  are  dates  of  equal  value  for  marking  the  salient 
points  of  the  centuries  gone  by. 

It  must  be  remembered,  however,  that  dates  are  symbolic. 
Symbolic  of  what  ?  Of  localization  in  time.  It  is  only  as 
an  aid  to  correct  time-localization  that  dates  are  of  any 
value.  The  mere  repetition  of  a  date  tacked  on  to  an  event 
through  association  by  contiguity  is  almost  valueless  educa- 
tionally if  it  convey  no  conception  of  the  relation  of  the 
event  to  other  events  in  time-sequence.  I  ask  a  boy  when 
Jonson's  "  Every  Man  in  his  Humour "  was  published. 
He  answers  glibly  1596.  I  say:  Was  Shakespeare  still 
living  ?  He  looks  confused ;  and  I  continue :  Was  Crom- 
well dead?  to  his  still  greater  confusion.  And  yet  he 
can  give  me  pat  the  dates  of  Shakespeare's  death  and  of 
Cromwell's  protectorate.  He  has  been  badly  taught — parrot 
fashion.  He  has  the  materials  for  time-localization,  but  the 
conception  has  not  dawned  upon  him,  or  been  explained  to 
him.  Another  boy,  of  whom  the  same  question  concerning 
Jonson's  *omedy  is  asked,  replies:  "I  do  not  know  the 
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exact  date.  But  it  was  after  the  publication  of  the  1  Faerie 
Queen/  and  before  Bacon's  1  Essays  '  appeared.  It  must 
have  been  between  1590  and  1597."  That  boy  intelligently 
localizes  in  time. 

From  simple  reinstatement  through  association  by  con- 
tiguity, to  the  accurate  localization  in  time  of  an  event 
which  took  place  long  ago,  is  a  far  cry.  This  does  but 
illustrate  the  fact,  however,  that  revival  or  reinstatement  is  a 
necessary  condition  of  a  wide  range  of  mental  operations. 
And  here  it  will  be  well  to  draw  a  distinction,  one  which 
we  shall  find  to  be  of  the  utmost  value  and  importance, 
between  memory  as  merely  reinstating,  and  memory  in  its 
reflective  and  retrospective  aspect  as  affording  the  material 
of  thought  and  knowledge.  The  difference  between  the 
two  is  this,  that  memory  as  merely  reinstating  does  no  more 
than  introduce  into  the  psychical  wave  revivals  of  former 
constituents  of  the  wave  of  consciousness  ;  while  memory  as 
reflective  and  retrospective  carries  with  it  some  reference  to" 
the  relations  of  that  which  is  revived — some  reference  to 
the  how,  the  where,  and  the  when.  The  sight  of  a  man's 
face  in  the  street  may  vividly  recall  through  reinstatement 
a  scene,  perhaps  at  a  dinner-table,  in  which  he  formed  a 
focal  object,  and  perchance  some  witty  remark  of  his.  But 
if  I  then  recollect  where  I  met  him,  when,  and  under  what 
circumstances,  there  is  something  more  than  reinstatement. 
I  look  back,  reflectively,  and  view  the  occurrence  in  its 
relations  to  other  events.  The  introduction  of  the  relations 
is  the  introduction  of  a  new  factor.  Of  these  relations  that 
which  involves  the  conception  of  time  has  been  illustrated. 
Localization  in  time  is,  as  we  have  seen,  viewing  the  event 
in  its  true  time  relations.  It  involves  reflection  and  retro- 
spection, or  looking  back  on  the  past  course  of  the  psychical 
wave  and  assigning  to  the  event  its  true  position  in  relation 
to  other  events. 

Or  take  the  cobra  incident  that  I  have  more  than  once 


Il6      INTRODUCTION  TO  COMPARATIVE  PSYCHOLOGY. 

mentioned.  I  never  see  a  cobra,  or  the  picture  of  one,  nor 
do  I  ever  hear  the  word,  without  that  scene  on  the  slopes 
of  Table  Mountain  flashing  across  my  mind.  But  the  re- 
instatement of  the  scene  is  one  thing,  and  its  localization  is 
another  thing.  I  cannot  localize  it,  either  in  time  or  space, 
without  a  reflective  glance  on  my  past  life,  my  sojourn  at  the 
Cape,  and  when  I  was  there.  Now,  whenever  we  speak  of 
clear  definite  and  accurate  remembrance  or  recollection  of 
an  occurrence,  we  mean  not  only  reinstatement  but  localiza- 
tion in  our  life's  experience,  and  hence  we  are  apt  to  suppose 
that  such  localization  is  one  of  the  invariable  incidents  of 
distil  ct  memory.  I  am,  therefore,  the  more  anxious  that  it 
should  be  clearly  grasped  that  this  localization  is  not  a 
necessary  feature — not  a  feature  at  all — of  the  reinstatement 
as  such,  but  is  something  added  thereto. 

We  shall  have  in  future  chapters  to  draw  with  much  care 
the  distinction  between  consentience  or  sense-experience 
and  reflective  consciousness.  In  the  former,  in  sense 
experience,  there  is  memory  as  mere  reinstatement  without 
retrospective  localization.  Only  in  the  latter,  in  reflective 
consciousness,  is  that  which  is  reinstated  viewed  in  its 
relationship  to  other  occurrences  and  to  the  past  course  of 
the  wave  of  consciousness. 
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CHAPTER  VII. 
MEMOR  Y  IN  ANIMALS. 

AVERY  short  chapter  will  suffice  for  the  consideration 
of  memory  as  we  infer  it  to  occur  in  animals.  In 
the  first  place  we  may  notice  that  the  existence  of  memory 
is  implied  in  the  association  of  ideas  :  or  rather  in  the 
occurrence  of  ideas  at  all.  For  ideas  are  representations 
due,  in  the  main,  to  secondary  suggestion.  But  a  represen- 
tation is  a  reinstatement  as  an  idea  of  that  which  has  been 
presented  as  an  impression  ;  and  such  reinstatement  con- 
stitutes, as  we  have  seen,  one  aspect  of  the  phenomena  of 
memory.  If,  therefore,  animals  have  ideas  at  all— and  if 
they  have  not  we  need  not  attempt  to  carry  any  further  our 
investigations  into  zoological  psychology— they  must  have 
memory,  and  there  must  be  in  them,  as  in  us,  some  ana- 
tomical and  physiological  basis  for  what  is  popularly  termed 
the  retention  of  ideas. 

Observation,  moreover,  shows  that  some  animals  have 
remarkably  tenacious  memories.  The  chick,  which  having 
once  tasted  the  poison  of  a  hive-bee  avoided  again  taking  a 
bee  into  its  bill,  showed  memory  not  inferior  to  that  of  the 
child  which  having  once  been  burnt  avoids  for  the  future 
contact  with  fire.  When  I  had  taken  some  of  my  chicks 
to  the  yard  whence  I  had  obtained  the  eggs,  and  had 
made  such  arrangements  as  seemed  feasible  for  their  being 
absorbed  into  a  brood  of  about  the  same  age  and  standing, 
I  returned  after  two  days  to  see  how  they  fared  under 
these  new  conditions  of  life.  One  of  them  was  some  little 
distance  from  the  hen,  and  when  I  bent  down  with  out- 
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stretched  hand  the  little  thing  ran  to  me  and  leaped  upon 
my  palm,  scratching  at  it  in  the  expectation  of  grain.  I 
do  not  say  that  it  remembered  me,  but  it  certainly  remem- 
bered a  particular  action  of  mine  to  which  it  had  grown 

accustomed. 

When  I  was  at  the  Cape  I  used  to  take  my  two  dogs  up 
the  Devil's  Peak,  an  outlying  point  of  Table  Mountain. 
There  were  several  places  at  which  it  was  necessary  that  I 
should  lift  them  from  ledge  to  ledge  since  they  could  not 
scramble  up  by  themselves.  After  the  first  ascent  they 
always  remembered  these  places  and  waited  patiently  to  be 
lifted  up.  On  one  of  our  first  ascents  one  of  them  put  up  a 
young  coney  and  they  both  gave  chase.  Subsequently,  they 
always  hurried  on  to  this  spot,  and  though  they  never  saw 
another  coney  there,  reiterated  disappointment  did  not  efface 
the  memory  of  that  first  chase,  or  so  it  seemed.  I  think 
the  last  time  I  took  them  up  must  have  been  about  three 
and  a  half  years  after  the  coney-hunt :  so  long  had  the 
memory  endured  and  the  association  remained  uneffaced. 

Every  one  probably  remembers  the  instance  recorded 
by  Darwin,  whose  dog  recognised  him  on  his  return  from 
his  five  years'  voyage  round  the  world  in  the  "  Beagle."  Sir 
George  Davis  (1650)  is  said  to  have  been  recognised  by  a 
lion  which  he  had  brought  up  as  a  whelp,  and  parted  with 
three  years  before.  And  Bingley*  records  another  case  when 
a  lion  showed  indubitable  signs  of  remembering  a  man 
who  had  been  his  keeper  more  than  seven  years  before. 
These  cases  may  be  apocryphal,  though  I  do  not  know  that 
there  are  valid  grounds  for  doubting  them.  In  any  case 
instances  of  memory  in  animals  might  be  multiplied  almost 
indefinitely  \  and  any  reader  who  has  had  opportunities  of 
observing  animals  will  be  able,  without  difficulty,  to  supply 
additional  instances  from  his  own  observation. 

Those  who  have  had  some  experience  in  training  domes- 
*  "Animal  Biography,"  vol.  i.,  p.  240. 
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ticated  animals  will  also  be  well  aware  that  animals  show  a 
good  deal  of  variation  both  in  the  rapidity  with  which  they 
form  new  associations — that  is  to  say,  the  frequency  of 
repetition  necessary  to  establish  an  association — and  in  the 
retention  of  the  association  when  formed.  Some  dogs  seem 
to  learn  rapidly,  but  soon  forget  the  tricks  one  has  taught 
them ;  others  take  longer  to  learn  and  seem  to  require  that 
the  association  should  be  many  times  repeated  before  it 
begins  to  show  signs  of  establishment :  but  when  once  the 
trick  has  been  learnt  they  never  forget  it.  I  was  informed 
by  one  who  had  some  experience  in  training  dogs  for  circus 
performances  that  those  which  were  slow  in  acquisition 
were  by  far  the  more  valuable  for  his  purposes ;  and  that 
very  rarely  did  he  find  a  dog  that  was  both  rapid  in  acquir- 
ing a  trick  and  always  reliable  in  its  performance.  But  I 
am  not  sure  that  all  trainers  would  concur  in  this  opinion. 
All  would,  however,  agree  that  dogs,  even  of  the  same  breed 
and  in  the  same  litter,  vary  much  in  powers  of  memory. 

The  memory  of  animals  must,  I  think,  be  entirely  of  the 
desultory  type.  Systematic  memory  involves,  I  conceive, 
powers  beyond  their  reach.  Whether  this  is  so  or  not, 
however,  depends  upon  the  answer  we  give  to  the  question 
to  be  discussed  in  a  future  chapter — Do  animals  perceive 
relations?  I  do  not  propose  here  to  anticipate  that  dis- 
cussion. It  is  sufficient  to  point  out  that  systematic 
memory  is  based  on  the  perception  of  relations.  The 
associations  formed  are  those  by  similarity  of  perceived 
relationship.  A  new  fact  is  remembered  not  in  virtue  of  its 
association  with  other  facts  or  experiences  by  contiguity  or 
by  mere  resemblance,  but  because  it  is  seen  to  have  a 
definite  bearing  upon  other  facts,  to  have  recognisable  con- 
nection with  other  experiences,  to  fit  into  a  particular  place 
in  a  definitely  organized  scheme,  to  have  meaning  in  refer- 
ence to  a  system  of  knowledge.  Now  knowledge,  properly 
so  called,  is  something  very  different  from  experience ;  and 
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while  association  by  contiguity  suffices  for  and  is  the  ground- 
work and  foundation  of  sense-experience  and  the  intelligence 
based  thereon,  association  by  similarity  of  perceived  relation- 
ship is  necessary  to  form  the  foundation  of  knowledge,  and 
of  all  rational  explanation  of  phenomena.  Desultory  memory 
suffices  for  sense-experience,  and  intelligence;  systematic 
memory  comes  on  the  scene  with  the  advent  of  knowledge 
and  reason.  Whether  animals  have  knowledge  depends  upon 
whether  they  are  able  to  perceive  relations  as  such.  It  they 
have  knowledge  they  may  possess  that  type  of  memory  which 
we  call  systematic — a  type  which  arises  out  of  and  ministers 
to  knowledge.  But  if  they  have,  with  all  their  wide  range  of 
practical  sense-experience,  no  knowledge  properly  so  called, 
then  is  their  memory  entirely  of  the  desultory  type. 

Another  question — whether  the  memory  of  animals  may 
carry  with  it  localization  in  time — again  depends  upon 
whether  they  can  perceive  time-relations  as  such.  The  dis- 
cussion of  time-localization  given  in  the  last  chapter  brought 
out  the  fact  that  this  process — which  we  saw  to  be  addi- 
tional to,  and  no  necessary  factor  in  the  process  of  reinstate- 
ment in  memory — involves  the  location  of  the  event,  or 
experience  in  question  wTith  reference  to,  that  is  in  relation 
to,  other  events  in  the  time  series.  Is  there  any  evidence 
that  animals  can  thus  localize  events  in  time  ?  Or  let  us 
put  the  question  in  another  form  :  Can  the  phenomena 
of  memory  in  animals,  so  far  as  we  can  observe  and  infer, 
be  explained  in  terms  of  reinstatement,  or  must  we  infer 
a  further  process  of  time-localization?  If  they  can  be 
explained  in  terms  of  mere  reinstatement,  we  are  bound 
by  the  canon  discussed  at  the  close  of  the  third  chapter 
not  to  assume  any  higher  process.  For  we  saw  that  in  no 
case  is  an  animal  activity  to  be  interpreted  as  the  outcome 
of  the  exercise  of  a  higher  psychical  faculty,  if  it  can  be 
fairly  interpreted  as  the  outcome  of  the  existence  of  one 
which  stands  lower  in  the  psychological  scale. 
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Let  us  take  a  typical  case  of  memory  in  an  animal. 
Captain  Shipp  gave  an  elephant  a  sandwich  of  cayenne 
pepper.  He  then  waited  for  six  weeks  before  again  visiting 
the  animal,  and  when  he  went  into  the  stable  began  to 
fondle  the  elephant,  as  he  had  previously  been  accustomed 
to  do.  Watching  his  opportunity,  the  animal  filled  his  trunk 
with  water,  and  drenched  the  captain  from  head  to  foot. 
Now  in  such  a  case  of  definite  memory  of  a  particular 
occurrence,  we  are  apt  to  suppose  that  the  original  experi- 
ence is  clearly  localized,  both  in  place  and  time.  But  a 
little  consideration  will  show  that  this  is  not  in  the  least 
necessary.  All  that  the  facts  warrant  us  in  concluding  is 
that  the  sight  of  the  captain  gave  rise,  by  association,  to  a 
reinstatement  of  a  previous  occurence.  So  long  as  the 
association  had  not  faded  from  memory,  it  mattered  not 
whether  it  was  six  weeks,  six  days,  or  six  months  ago ; 
and  there  is  no  reason  for  supposing  that  the  elephant  in 
such  a  case  localized  the  event  in  time,  in  even  the  most 
rudimentary  way. 

Animals  seem  however  to  show  a  sense  of  the  lapse  of 
time.  A  gentleman  with  whom  I  stayed  at  the  Tijuca, 
near  Rio  de  Janeiro,  had  a  monkey  (Cebus  sp.),  which  was 
fed  regularly  at  a  certain  time  every  evening.  The  animal 
was  aware  to  within  a  few  minutes  when  the  time  for  his 
meal  had  arrived,  and  began  to  clamour  by  hammering  on 
his  board  if  the  food  was  not  brought  punctually.  This  it 
may  be  said  shows  a  pretty  definite  localization  of  time,  for 
the  monkey  must  have  remembered  that  his  meal  was 
always  brought  at  such  a  time.  But  surely  the  facts  can 
be  quite  satisfactorily  explained  by  the  association  of  certain 
regularly  recurring  internal  states  with  the  regular  satisfac- 
tion of  hunger.  And  my  friend  told  me  that  when  the 
monkey  was  sick,  fhe  did  not  clamour  for  food;  but  that 
when  he  was  recovering,  he  clamoured  before  the  usual 
time.    I  think  that  many  cases  of  the  apparent  sense  of 
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the  lapse  of  time  may  be  explained  by  direct  association, 
especially  when  we  remember  how  keenly  observant  animals 
are. 

It  is  open  to  question  however  whether  all  such  cases 
can  be  readily  explained  in  this  way.  Take  the  instance, 
given  in  Mr  Romanes'  collection,  of  geese  which  used 
regularly  once  a  fortnight  to  come  into  a  little  market-town 
on  the  morning  after  market-day,  and  to  feast,  "cackling 
and  gobbling  in  merry  mood,"  on  the  corn  spilled  by  the 
millers  from  their  sample  bags.  They  always  came  on 
the  proper  morning  fortnightly.  "  It  happened,"  says  Mr 
Goring,  who  reported  the  case  to  the  Gardener's  Chronicle? 
"  one  year  that  a  day  of  national  humiliation  was  kept,  and 
the  day  appointed  was  that  on  which  our  market  should 
have  been  held.  The  market  was  postponed,  and  the  geese 
for  once  were  baffled.  There  was  no  corn  to  tickle  their 
olfactory  organs  from  afar,  no  traffic  to  appeal  to  their 
sense  of  hearing.  I  think  our  little  town  was  as  still  as  it 
usually  is  on  Sundays.  The  geese  should  have  stopped 
away,  but  they  knew  their  day,  and  came  as  usual." 

Such  cases  are  difficult  to  explain  on  the  association 
hypothesis,  and  whenever  they  occur  should  be  made  the 
basis,  so  far  as  possible,  of  experimental  observation.  It 
may  be  that  there  is  true  time-localization  here,  but  I  think  it 
exceedingly  doubtful.  Those  who  have  watched  the  mental 
development  of  children  are  well  aware  how  very  vague  their 
time-localization  seems  to  be.  The  past  appears  to  remain  for 
them  undifferentiated,  even  into  the  nearer  and  the  further 
past.  And  when  we  remember  that  it  is  only  for  purposes 
of  description  or  explanation  to  our  neighbours  that  time 
localization  assumes  any  practical  value  and  importance,  we 
shall  be  more  ready  to  accept  the  conclusion  that  for  animals 
and  very  young  children  memory  as  merely  reinstating  is 

*  "Animal  Intelligence,"  p.  315,  from  the  Gardeners  Chronicle  for 
Aug.  3,  1878. 
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amply  sufficient  for  all  their  practical  needs.  The  exact 
conditions  of  reinstatement  we  may,  in  the  case  of  certain 
animal  performances,  not  be  able  to  formulate.  Nor  is  this 
to  be  wondered  at  when  we  consider  the  difficulties  which 
stand  in  the  way  of  the  student  of  zoological  psychology. 
One  is  forced  back  again  and  again,  in  one's  endeavours 
towards  accurate  interpretation,  on  general  considerations. 
And  this  question  of  time-localization  is  one  of  the  many 
matters  in  the  discussion  of  which  we  must  endeavour  to 
realize  the  conditions  under  which  animals  live.  Depend 
upon  it,  their  psychology  is  determined  by  that  which  is  of 
service  to  them  under  these  conditions.  And  it  is  difficult 
to  see  of  what  practical  service  time-localization  would  be  to 
them,  living  as  they  do,  so  essentially  in  and  for  the  present 
enjoyment  of  the  passing  moment. 

But  it  may  be  said  that  since  animals  certainly  localize  in 
space,  why  should  they  not  also  localize  in  time  ?  If  it  can 
scarcely  be  questioned  that  their  memories  carry  with  them 
the  where  of  the  original  experience,  why  should  we  suppose 
that  they  fail  to  carry  with  them  the  zvhen  ?  Much  however 
depends  upon  what  is  meant  by  their  localizing  in  space, 
and  what  is  meant  by  the  memories  carrying  with  them  the 
where  of  the  original  experience.  For  there  is  a  localization 
in  space,  loosely  so-called,  which  involves  merely  association 
by  contiguity  in  practical  sense-experience ;  and  a  localiza- 
tion in  space,  properly  so-called,  which  involves  a  perception 
of  space  relations  as  such.  I  fear  that  until  we  have  dis- 
cussed the  nature  of  the  perception  of  relations  this  may 
sound  rather  like  the  drawing  of  distinctions  in  which  there 
lies  no  difference.  There  can  be  little  question,  I  think, 
that  when  the  elephant  remembered  the  experience  with  the 
cayenne  pepper,  he  remembered  the  circumstances.  The 
reinstatement  in  memory  presumably  involved  a  representa- 
tion of  the  whole  visual  scene.  It  involved  quite  possibly 
the  reinstatement  also  of  a  sequence  of  events,  foreshortened 
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in  memory — the  entry  of  the  captain  into  the  stable,  the 
giving  of  the  sandwich,  and  the  perhaps  unusually  hasty  exit. 
All  this  would  be  part  of  the  reinstatement  through  associa- 
tion by  contiguity.  But  it  differs  from  true  localization, 
either  in  place  or  time,  though  it  contains  the  raw  material 
of  both.  For  there  is  nothing  but  the  representation  of 
sense  experience ;  there  is  no  true  perception  of  the  relation 
of  either  category. 

And  here  it  will  be  well  to  leave  these  questions,  until 
such  time  as  we  have  occasion  to  reconsider  them  in  the 
light  of  our  discussion  of  the  perception  of  relations.  I  will 
only  ask  the  reader  in  the  meanwhile  to  be  good  enough  to 
credit  me  with  an  unbiassed  desire  to  interpret  the  pheno- 
mena of  animal  psychology  without  exaggeration,  either  in 
the  direction  of  excess  or  defect  of  mental  power  and 
differentiation.  As  an  evolutionist  who  believes  that  the 
whole  range  of  the  mental  faculties  have  been  developed 
by  natural  processes,  the  tendency  of  my  bias  would 
assuredly  not  be  in  the  direction  of  setting  a  gulf 
between  the  faculties  of  animals  and  the  faculties  of  man/ 
My  sole  aim  is  to  endeavour  to  reach  by  legitimate  process 
of  scientific  induction  the  most  probable  interpretation  of 
zoological  psychology,  and  by  comparing  this  with  the 
psychology  of  man  to  ascertain  by  what  steps  the  lower 
faculties  of  animals  may  have  passed  by  natural  process  of 
development  into  the  higher  faculties  of  man. 
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CHAPTER  VIII. 
THE  ANALYSIS  OF  IMPRESSIONS. 
E  have  already  seen  that  an  impression  is  that  which 


VV  is  brought  to  the  focus  of  consciousness  as  the 
direct  result  of  the  excitation  of  afferent  nerves  ;  and  that  an 
idea  is  that  which  is  brought  to  the  focus  indirectly,  that  is 
to  say,  through  the  intervention  of  an  impression  or  of 
another  idea.  In  the  case  of  the  impression,  the  con- 
comitant cerebral  conditions  are  due  to  afferent  impulses 
coming  from  outside  the  brain  ;  in  the  case  of  the  idea,  the 
concomitant  cerebral  conditions  are  determined  from  within 
by  preceding  brain-states.  Impressions  are  therefore  con- 
veniently spoken  of  as  prese?itative,  as  contrasted  with  those 
representative  states  we  call  ideas.  Neither  presentative 
impressions  nor  representative  ideas  constitute  by  themselves, 
however,  states  of  consciousness.  They  are  the  focal  con- 
stituents, it  is  true,  but  they  are  set  in  a  margin  of  sub- 
conscious elements,  which  not  only  form  integral  parts  of 
the  states  of  consciousness,  but  also  serve  to  modify,  and  in 
part  determine,  the  character  of  the  impressions  and  ideas 
themselves.  And  these  marginal  constituents  are  also  in 
part  presentative  and  in  part  representative. 

We  must  now  direct  our  attention  more  closely  to  the 
impressions  of  which  the  ideas  are  representative,  and  learn 
what  we  can,  through  the  application  of  analysis,  concerning 
their  nature  and  origin. 

Let  us  begin  by  inquiring  what  is  presented  to  conscious- 
ness when  we  receive  through  the  channels  of  sight  an 
impression  of  such  an  object  as  a  violet.     It  is  necessary 
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here  to  distinguish  between  that  which  is  directly  presented 
to  consciousness  and  that  which  rapidly  follows  on  this 
presentation.  We  actually  see  the  violet  as  coloured,  of  a 
certain  figure,  and  definitely  located  in  space  ;  all  this  seems 
to  be  part  of  the  direct  impression.  Its  scent,  its  weight, 
how  it  feels  in  the  hand,  the  taste  of  a  petal  in  the  mouth, 
its  name, — these  or  some  of  them,  and  perhaps  more 
besides,  may  be  rapidly  suggested  by  the  sight  of  the  flower ; 
but  they  seem  to  be  representative  and  added  to  the  direct 
impression.  They  are  suggested  through  association,  and 
are  the  results  of  experience.  For  the  child  who  has  made 
acquaintance  only  with  wild  dog-violets,  the  sight  of  the 
flower  will  not  give  rise  to  any  representative  scent  element, 
such  scent  not  having  been  associated  with  the  flower 
through  experience.  It  would  seem,  then,  that  the  pre- 
sentative  impression,  as  such,  does  not  contain  more  than 
elements  of  colour,  of  form,  and  of  position  in  space.  May 
it  not,  however,  contain  less  ?  Is  all  this  indubitably 
presentative  ?  Is  not,  for  example,  the  position  in  space 
something  superadded  to  the  direct  impression  ?  For  the 
adult  consciousness  it  would  appear  not.  We  cannot  get  a 
definite  visual  impression  of  an  object  without  this  element. 
We  cannot  see  a  violet  without  seeing  it  somewhere.  We  do 
not  first  see  it  and  then  locate  it  in  space.  When  we  see  it 
at  all  we  see  it  out  there.  It  would  seem  indeed  that  all 
our  visual  impressions  carry  with  them  this  externality. 
Even  when  we  lie  on  our  backs  and  gaze  up  into  the  cloud- 
less blue  of  a  summer  sky,  we  feel  that  there  is  in  the 
impression  an  inalienable  element  of  depth. 

Externality  is  also  given  us  in  auditory  impressions,  though 
our  ability  to  localize  the  source  of  such  impressions  is  here 
very  markedly  less  than  in  the  case  of  sight.  When  we  hear 
a  sound  there  appears  to  be  presented,  with  the  tone  or 
noise,  a  certain  outness ;  and  this  does  not  seem  to  be 
merely  suggested  by  the  impression,  but  to  be  part  and 
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parcel  of  the  impression  itself.  In  olfactory  impressions  and 
impressions  of  radiant  heat,  on  the  other  hand,  the  element 
of  outness  seems  to  be  very  vague,  and  to  be  rather  suggested 
as  the  result  of  oft-repeated  association  than  directly  pre- 
sented and  involved  in  the  impression  as  such.  In  tactile 
impressions  there  would  seem  to  be  an  immediate  reference 
outwards  to  the  part  of  skin-surface  affected,  while  in  the 
case  of  gustatory  impressions  a  general  localization  in  the 
neighbourhood  of  the  mouth  is  probably  equally  immediate. 

Of  all  impressions  of  the  special  senses,  visual  impressions 
are  the  most  clearly  defined,  and  for  human  beings  are  the 
dominant  impressions,  at  least  so  far  as  the  information 
they  convey  is  concerned.  Touch  is  sight's  constant 
ministrant,  ever  ready  to  verify  the  visual  impressions. 
Hearing  widens  the  field  of  consciousness,  and  for  us, 
through  oral  communication,  is  a  channel  of  universal 
suggestiveness.  Smell,  taste,  and  the  temperature  sense  are 
in  this  connection  of  secondary  importance.  Let  us  then 
return  to  the  visual  impression  and  endeavour  to  analyse  it 
further.  Inseparable  though  the  form  and  distance  of  the 
violet  may  be  from  its  shading  and  colour,  we  nevertheless 
feel  that  these  several  elements  are  distinguishable  on 
careful  introspection.  Nay,  further,  wre  shall  learn  that, 
inseparably  combined  as  they  are  in  the  psychological 
impression,  analysis  decomposes  them  into  elements  which 
are  physiologically  separate  and  distinct.  In  this  inquiry, 
indeed,  it  is  necessary  to  dig  down  to  the  organic  and 
physiological  foundations  in  order  that  we  may  adequately 
grasp  the  nature  of  the  psychological  superstructure.  We 
must  even  go  further  and  see  how  these  physiological 
foundations  are  determined  by  physical  conditions  external 
to  the  organism. 

I  said  just  now  that  on  careful  introspection  the  shading 
and  colour  of  the  violet  are  distinguishable  from  the  elements 
of  form  and  position  in  space.    Of  these,  however,  shading 
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and  colour  seem  much  more  intimately  united  together 
than  is  either  of  them  with  distance  or  position  in  space, 
while  form  appears  in  some  respects  to  be  intermediate  in 
character.  In  so  far  as  the  form  involves  only  extension 
in  two  dimensions,  on  a  plane  at  right  angles  to  the  line  of 
vision,  it  appears  to  be  closely  associated  with  the  shading 
and  colour  ;  but  in  so  far  as  it  involves  solidity,  which  intro- 
duces the  third  dimension  of  space,  it  appears  to  be  more 
closely  associated  with  position  in  space.  Leaving  this 
solidity  to  be  considered  presently,  together  with  distance 
and  position,  we  will  now  direct  our  attention  to  the  ex- 
tension, shading,  and  colour  of  the  violet  or  other  such 
visible  object  in  the  external  world.  Physical  science  tells 
us  that  the  visibility  of  the  object  is  dependent  on  the  sur-' 
face  reflection  of  rays  of  light,  which  are  transmitted  in  right 
lines  to  the  corneal  window  of  the  eye  through  the  medium i 
of  the  ether.  A  beam  of  sunlight  consists  of  transverse ; 
vibrations  of  the  etherial  medium  of  almost  inconceivable 
rapidity,  of  which  all  that  lie  between  about  800  billions  per 
second  and  400  billions  per  second  are  capable  of  affecting 
the  retina  of  the  eye.  There  is  a  long  series  of  vibrations 
of  less  rapidity  than  400  billions  per  second  which  may  be  ; 
felt  as  radiant  heat  ;  and  there  is  a  long  series  of  vibrations  '- 
of  greater  rapidity  than  800  billions  per  second,  of  which 
we  have  indirect  knowledge  through  their  chemical  effects 
on  certain  substances  ;  but  neither  series  is  capable  of  affect- 
ing the  retina.  By  means  of  a  spectroscope  the  vibrations 
which  do  affect  the  eye  may  be  arranged  in  a  continuous 
series,  being  spread  out  in  the  order  of  their  frequency  from 
400  billions  per  second  at  one  end  to  800  billions  per 
second  at  the  other  end,  so  that  between  the  extremes  there 
is  a  physical  gradation  through  a  great  number  of  minute 
stages.  When  a  beam  of  sunlight  comprising  vibrations  of 
all  stages  of  frequency  between  and  beyond  these  limits, 
falls  on  such  an  object  as  a  violet,  the  vibrations  are 
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partly  absorbed  and  partly  reflected.  In  the  petal  of 
the  violet  there  is  relative  absorption  of  the  waves  of  less 
frequency,  and  reflection  of  the  waves  of  greater  frequency. 
But  all  that  reaches  the  retina  from  the  violet,  or  other 
external  object,  is  a  more  or  less  selected  sample  of 
etherial  vibrations  lying  between  the  limits  of  visibility. 
Such,  in  briefest  outline,  is  the  physical  story  of  that  which 
goes  on  external  to  the  organism.  Let  us  now  turn  to  the 
physiological  story  of  what  takes  place  when  the  etherial 
vibrations  reach  the  organism. 

When  the  vibrations,  transmitted  in  right  lines,  reach  the 
eye,  they  pass  through  the  convex  transparent  cornea,  through 
the  pupil  surrounded  by  its  iris  curtain,  through  the  crystal- 
line lens  and  vitreous  humour,  and  are  thus  made  to  impinge 
on  the  retina.  All  these  transparent  structures  are  merely 
accessory,  and  for  the  purpose  of  throwing  a  clear-cut,  well- 
defined  vibration-image  on  the  essential  receiving  structure, 
the  retina,  which  is  in  direct  communication,  through  the 
optic  nerve,  with  the  brain.  The  retina  itself,  in  its  focal 
and  most  sensitive  area,  is  composed  of  an  exquisitely  deli- 
cate mosaic  of  minute  cones,  of  which  there  are  some  2,000 
in  the  restricted  area,  less  than  T^th  of  an  inch  in  diameter, 
of  most  acute  focal  sensibility.  Outside  this  area  there  are, 
in  the  retinal  mosaic,  delicate  rods  as  well  as  cones.  Each 
of  these  minute  cones  and  rods  has  probably  its  individual 
connection,  through  the  fibres  of  the  optic  nerve,  with  a 
particular  part  of  the  brain;  and  each  is  physiologically 
sensitive  (using  this  term  in  a  non-psychical  sense,  as  a 
photographer  speaks  of  a  sensitive  plate)  to  light  vibrations. 
Since,  therefore,  the  retina  is  an  extended  surface,  on  which 
is  thrown  a  vibration-image  having  extension,  we  have  here 
1  physiological  basis  for  that  extension  in  two  dimensions 
»vith  which  we  are  psychologically  acquainted.  Only  that 
)art  of  the  retinal  mosaic  on  which  there  falls  the  image 
)f  the  violet,  or  other  external  object,  is  stimulated  by  the 
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etherial  vibrations.    So  far  there  is  little  difficulty;  and  if 
the  external  world  appeared  of  a  uniform  grey  of  merely 
varying  intensity,  we  could  sufficiently  account  for  the 
shading  of  the  extended  surface  by  differential  stimulation 
of  the  retinal  cones  or  rods.    But  objects  appear  not  only 
shaded  in  neutral  grey,  but  tinted  of  many  hues.  Herschel 
thought  that  the  workers  on  the  mosaics  of  the  Vatican 
could  distinguish  at  least  30,000  shades  of  colour.  Now 
there  is  no  reason  to  doubt  that  each  retinal  cone  is  capable, 
when  stimulated,  of  initiating  the  impulse  which  gives  rise  to 
any  of  the  numerous  colour  sensations.  There  are  not  some 
cones  set  aside  to  respond  to  certain  particular  vibrations,  • 
others  set  aside  to  respond  to  other  vibrations,  and  so  on; 
each  cone  may  respond  to  any  vibration  within  the  visible' 
scale.    But  it  is  clear  that  it  does  not  respond  in  only  one 
way  to  vibrations  of  all  frequencies.    If  it  did  this  the  world? 
would  appear  neutral  tinted,  without  variations  of  colour.' 
Nor,  on  the  other  hand,  can  we  suppose  that  it  contains 
some  thousands  of  substances  of  differentiated  sensibility, 
each  of  which  is  stimulated  by  vibrations  of  a  definitely,; 
assigned  frequency  or  range  of  frequency.  It  seems  that  the; 
phenomena  can  be  best  explained  if  we  assume  that  there;; 
are  in  each  cone  a  few  primary  modes  of  response,  by  the! 
subtle  combination  of  which  all  the  diverse  colour-effects  of 
experience  may  be  produced.   It  is  found,  for  example,  that 
if  we  take  vibrations  of  a  certain  frequency  in  the  red  end  of 
the  spectrum,  others  of  a  certain  frequency  in  the  green,  and 
others  of  a  certain  frequency  in  the  blue,  we  can,  by  suitable 
combinations  and  by  varying  the  relative  intensities  of  these 
three,  match  very  fairly  any  colour  or  shade  which  we  meet 
with  in  normal  experience.     If  we  similarly  take  four 
primaries,  red,  yellow,  green,  and  blue,  we  can,  it  is  said, 
make  a  somewhat  better  match.     Into  the  physiological 
theories  of  colour-vision,  however,  we  cannot  enter.    By  the 
development  of  what  organic  products  (or  in  what  othei 
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way)  these  different  modes  of  response  are  rendered  pos- 
sible ;  whether  there  be  three  or  more  fundamental  modes 
of  response  in  the  retinal  cone;  whether  the  sensation  of 
white  is  physiologically  simple  or  compound;  whether 
black  is  merely  negation  of  response  or  a  separate  mode 
of  response, — these  are  questions  which  must  be  left  for 
physiology  to  answer.  It  must  here  suffice  to  note  that  they 
are  questions  under  discussion,  and  ones  to  which  a  definite 
reply  is  by  no  means  easy. 

For  psychology,  vision  begins  with  the  visual  sensations ; 
and  for  us  the  primary  question  is,  What  is  a  visual  sensa- 
tion? A  sensation  may  be  defined  as  an  undecomposable 
psychological  element  directly  due  to  an  afferent  impulse  or 
combination  of  afferent  impulses.  It  is  thus  an  ultimate 
result  of  psychological  analysis  as  such.  I  would  specially 
draw  attention  to  the  fact  that  the  sensation  is  the  result  of 
analysis,  and  to  the  sense  in  which  this  statement  holds 
good.  The  data  of  experience  are  states  of  consciousness. 
With  them  we  commence  our  psychological  study.  We 
wish  to  know  all  that  we  can  about  them,  and  we  therefore 
submit  them  to  analysis.  The  first  result  of  our  analysis  of 
a  state  of  consciousness  is  to  distinguish  a  focal  impression 
or  idea  from  a  marginal  setting  of  subconscious  elements. 
We  then  proceed  to  analyse  the  focal  impression,  say  of  a 
violet,  and  we  find  that  the  impression  is  somewhat  com- 
plex, involving  colour,  shading,  form,  and  position.  We 
therefore  analyse  further,  and  taking  the  element  of  colour 
we  reach  a  sensation  of  violet,  which  appears  to  be  psycho- 
logically undecomposable.  Here  is  an  end  of  our  psycho- 
logical analysis  in  this  direction.  But  we  may  carry  back 
the  analysis  further  physiologically,  and  may  show  that  the 
sensation  of  violet  is  due  to  the  combination  of  physiological 
impulses,  namely  (to  take  one  interpretation),  to  strong 
impulses  due  to  physical  vibrations  of  a  certain  rapid  fre- 
quency, with  feeble  impulses  due  to  vibrations  of  other 
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frequencies,  medium  and  relatively  slow.  The  steps  of  the 
analysis,  therefore,  are — state  of  consciousness  with  which 
we  start :  impression :  sensation :  physiological  impulse. 
The  impression  and  sensation  are  psychological:  the  impulse 
physiological.  Hence  the  sensation  is  the  ultimate  result  of 
psychological  analysis. 

But  now  suppose  that  instead  of  starting  from  the  data  of 
experience,  states  of  consciousness,  we  endeavour  to  explain 
how  these  states  of  consciousness  have  been  built  up,  then 
we  proceed  to  utilize  the  results  of  our  analysis  and  make 
the  elementary  sensations  our  point  of  departure :  and  this 
method  is  so  common  in  psychology,  that  the  fact  that  the 
sensations  are  the  results  of  our  analysis  of  states  of  con- 
sciousness is  apt  to  be  lost  sight  of. 

To  return  now  to  the  visual  sensations  which  psychological 
analysis  discloses  as  elementary  constituents  of  impressions. 
There  can  be  no  question  that,  for  psychology,  black  and 
white  are  primary  sensations.  But  what  about  grey  ?  Can 
we  analyse  a  uniform  grey  into  black  and  white,  as  we  can 
analyse  a  musical  chord  into  its  constituent  tones  ?  So,  too, 
with  such  colours  as  orange  or  purple.  When  we  look  at  a 
homogeneous  patch  of  orange,  uniformly  illuminated,  can 
we  analyse  it  into  red  and  yellow  elements  ?  or  does  it  pro- 
duce an  effect  which,  as  a  sensation,  is  incapable  of  analysis 
however  well  we  may  know  that  it  is  the  result  of  the  com- 
bination of  diverse  physiological  impulses?  Opposite 
answers  are  given  by  different  observers.  For  myself,  I  am 
quite  incapable  of  analysing  orange  when  it  is  presented  to 
me  as  part  of  a  definite  impression.  I  happen  to  know  that 
pink,  to  take  another  example,  is  the  result  of,  so  to  speak, 
watering  down  carmine  with  white.  But  when  I  look  at 
uniform  pink  surface  I  am  incapable  of  analysing  the  sens 
tion.  When  I  look  at  a  purple  surface  I  can  see  that  the 
colour  has  certain  affinities  to  blue  and  certain  affinities  to 
red.    But  I  cannot  pretend  to  analyse  it  as  I  can  analyse 
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musical  chord.  For  myself,  therefore,  and  those  whose 
experience  is  similar  to  mine,  it  would  seem  that  grey, 
orange,  purple,  pink,  and  so  forth,  are  primary  sensations 
which  result  from  the  combination  of  physiological  impulses 
below  the  threshold  of  consciousness.  For  us  their  "  dis- 
sociation point,"  to  borrow  an  analogy  from  chemical  science, 
lies  in  the  infra-conscious  physiological  region.  This  does 
not,  however,  preclude  the  view  that  for  others  differently 
constituted  the  combination  occurs  above  the  threshold  of 
consciousness,  and  that  they  can  analyse  in  a  region  into 
which  the  conditions  of  my  conscious  nature  preclude  my 
following  them.  For  them  pink  is  not  a  sensation,  but  the 
result  of  the  combination  of  sensations  of  carmine  and  of 
white. 

To  sum  up  then  concerning  the  physical,  physiological, 
and  psychological  aspects  of  this  matter,  we  have  first  in  the 
physical  field  of  external  nature  a  long  series  of  etherial 
vibrations  capable  of  stimulating  the  retina  with  a  wide  range 
of  graduated  frequency ;  we  have,  secondly,  in  the  physio- 
logical field  of  the  retina,  a  few  differentiated  modes  of 
response  to  groups  of  these  etherial  vibrations ;  and  we 
have,  lastly,  in  the  psychological  field  of  consciousness,  a 
great  number  of  different  sensations,  for  some  of  us  incapable 
of  analysis  in  this  field,  due  to  varied  combinations  of  the 
few  physiological  responses.  These  visual  sensations  are, 
however,  merely  elements  in  the  visual  impressions  which 
carry  with  them  other  elements,  such  as  solid  figure  and 
position  in  space,  to  which  we  shall  have  to  return  presently. 

Auditory  impressions,  like  visual  impressions,  carry  with 
them,  as  we  have  seen,  an  element  of  outness  or  externality. 
Apart  from  this  they  consist  of  auditory  sensations. 
Physical  science  tells  us  that  sounds  take  their  origin  from 
some  external  vibrating  body,  and  are  conveyed  to  the  ear 
as  waves  of  elastic  compression  of  the  air.  The  vibrations 
thus  transmitted  are   longitudinal   or  to   and   fro,  not 
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transverse  as  in  the  case  of  light.  Within  the  external 
opening  of  the  ear,  these  waves  encounter  the  drum  mem- 
brane which  they  set  in  vibration.  Into  the  nature  of  the 
accessory  parts,  and  of  the  essential  structure  of  the  auditory 
organ,  we  cannot  here  enter.  Suffice  it  to  say  that  by  the 
accessory  parts,  which  though  organic  are  to  a  large  extent 
mechanical  in  their  function,  the  vibrations  are  transmitted 
to  a  fluid  contained  in  the  essential  organ,  which,  itself 
bathed  in  fluid,  lies  in  a  cavity  in  one  of  the  bones  of  the 
skull.  In  a  certain  part  of  this  organ,  termed  the  cochlea, 
there  is  a  spiral  membrane  with  delicate  radial  fibres,  and 
this  membrane  is  so  supported  and  arranged  as  to  be  tense 
radially,  but  loose  longitudinally,  or  in  the  direction  of  the 
spiral.  The  fibres  of  the  spiral  membrane  are  not  them- 
selves directly  connected  with  the  fibres  of  the  auditory 
nerve,  but  they  are  connected  indirectly  through  their 
supporting  structures.  If  any  particular  radial  fibres  are 
caused  to  vibrate,  their  vibration  stimulates  certain  hair-cells 
indirectly  associated  with  them ;  and  thus  it  is  possible 
that  every  radial  fibre  sends  its  special  and  peculiar  excita- 
tion along  its  associated  auditory  fibre  to  a  particular 
part  of  the  brain. 

When  we  sing  a  note  into  an  open  piano,  the  loud  pedal 
being  held  down,  the  sound  waves  caused  by  the  voice, 
sweep  over  the  strings,  and  tend  to  set  them  in  vibration. 
But  only  those  wires  whose  tones  are  in  unison  with  the 
note  we  are  singing  are  thrown  into  vigorous  vibration. 
The  other  wires  remain  comparatively  unaffected.  And 
when  our  voice  ceases,  the  note  is  continued  through  the 
vibration  of  those  piano-wires  which  answer  to  it  in  period. 
If  a  noise  be  made  near  the  piano,  such  as  the  striking  of  a 
book  with  a  stick,  a  confused  murmur  will  be  heard  among 
the  strings.  For  the  noise  is  a  chaotic  mixture  of  vibrations, 
and  from  this  each  string  mechanically  selects  the  vibrations 
whose  period  answers  to  its  own.    Now  it  seems  probable, 
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though  there  are  still  unexplained  details,  that  the  spiral 
membrane  is  in  some  manner  selective  like  the  wires  of  our 
recipient  piano.  When  a  note  falls  upon  the  ear,  vibrations 
of  the  fluid  are  made  to  sweep  along  the  membrane ;  that 
part  of  the  membrane  which  is  attuned  to  the  vibrations  is 
affected,  and  through  it  the  associated  hair-cells  in  con- 
nection with  auditory  fibres  are  stimulated.  When  a  noise 
falls  upon  the  ear  a  considerable  area  of  the  membrane  is 
set  in  vibration,  and  a  somewhat  chaotic  set  of  impulses 
travel  together  along  the  fibres  of  the  auditory  nerve. 

The  range  of  vibrations  capable  of  stimulating  the 
auditory  membrane  varies  a  good  deal  in  different 
individuals.  About  thirty  vibrations  per  second  is  the 
lower  limit;  the  upper  limit  is  about  20,000  vibrations  per 
second,  but  some  individuals  have  their  range  extended  to 
40,000.  It  should  be  clearly  noted  that  although  physically 
there  is  a  close  analogy  between  the  series  of  light-vibrations 
of  increasing  frequency,  and  the  series  of  sound-vibrations 
of  increasing  frequency,  yet  physiologically  there  is  this  great 
difference.  Any  light-vibrations  belonging  to  the  visible 
series  can  and  may  stimulate  each  retinal  cone,  and  the 
differentiation  for  colour  is  somehow  effected  within  the 
cone  itself  or  in  some  structures  connected  therewith  on  the 
way  to  or  within  the  brain.  Sound-vibrations  on  the  other 
hand  affect,  according  to  their  frequency  of  vibration, 
different  auditory  hair-cells.  Hence  the  combination  of 
visual  impulses  to  form  a  physiologically  compound  colour 
such  as  purple  is  of  a  different  order  from  the  combination  of 
auditory  impulses  to  form  a  chord.  Psychologically  I  am 
unable  to  analyse  purple ;  the  combination  of  impulses  is 
for  me  infra-conscious.  But  I  can  quite  easily  analyse  a 
chord  into  its  constituent  notes ;  the  dissociation  point  of  a 
musical  chord  is  within  the  conscious  region.  I  must, 
therefore,  speak  of  a  combination  of  impulses  (physiological) 
to  form  the  sensation  purple  ;  but  I  can  speak  of  a  combina- 
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tion  of  auditory  sensations  (psychological)  to  produce  a 
musical  chord.  Noises,  however,  from  their  chaotic  nature 
are  only  to  a  slight  extent,  and  with  difficulty,  analysable. 

Closely  associated  organically  with  the  auditory  organ — 
nay  forming  part,  and  almost  unquestionably  the  original 
part  of  the  structure  long  known  as  the  auditory  sac  or 
membranous  labyrinth  of  the  ear — lies  the  seat  of  certain 
very  different  sensations ;  namely,  those  by  which  we  are 
made  sensible  of  changes  in  the  direction  or  in  the  amount 
of  the  movements  of  the  body  as  a  whole,  and  of  the  head. 
The  exact  nature  of  the  physiological  impulses  which  con- 
spire to  give  rise  to  these  sensations  is  not  thoroughly 
understood.  No  doubt  the  impulses  orginate  in  movements 
in  the  fluids  which  fill,  and  surround  the  membranous 
labyrinth  with  its  semicircular  canals ;  but  exactly  how  these 
movements  stimulate  the  end-organs  of  the  afferent  nerve- 
fibres  is  not  known  with  certainty.  Even  the  sensations 
themselves,  though  they  are  now  recognisable  without 
difficulty,  are  so  little  obvious  in  ordinary  experience,  that, 
like  the  motor  sensations  to  be  considered  presently,  they 
play  little  or  no  part  in  the  older  psychology.  We  may  be 
said,  indeed,  to  owe  their  recognition  to  the  alliance 
between  physiology  and  psychology,  and  to  the  introduction 
of  methods  of  experimental  investigation. 

If  a  man  sit  blindfolded  on  a  smoothly  running  turn- 
table he  feels  a  curious  sensation  of  being  turned  when  the 
table  is  rotated;  but  if  the  rotation  be  continued  at  a 
uniform  rate  the  sensation  dies  away,  but  is  again  felt  when- 
ever the  rate  of  motion  is  accelerated.  If,  on  the  other 
hand,  the  rate  of  rotation  be  diminished  he  has  a  sensation 
of  being  turned  round  the  other  way.  If  he  sit  on  a  swing, 
blindfolded,  and  the  swing  be  gently  moved  he  is  at  once 
aware  of  the  fact.  If  he  be  on  a  smoothly  running  car,  he 
feels  each  change  of  rate  of  motion.  And  if  it  run  for  some 
time  at  a  uniform  rate  and  then  slacken  speed,  he  feels  as 
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if  it  were  beginning  to  move  in  the  opposite  direction. 
Such  are  some  of  the  experimental  evidences  of  the  real 
existence  of  these  sensations.  And  I  call  them  sensations 
because  they  do  not  appear  to  be  psychologically 
analysable. 

It  will  be  unnecessary  for  us  to  analyse  the  impressions 
of  smell,  taste,  touch,  and  temperature,  or  consider 
olfactory,  gustatory,  tactile,  and  temperature  sensations. 
The  foregoing  analysis  will  suffice  to  show  the  psychological 
and  physiological  nature  of  sensations  and  impulses  due  to 
the  stimulation  of  the  end-organs  of  the  so-called  special 
senses.  We  may  now  note  that  in  the  impulses  so  arising 
there  are  differentiations  of  two  kinds.  There  is  a 
differentiation  of  similar  stimuli  according  to  the  position  of 
the  stimulated  end-organ  on  an  extended  surface,  as  in  the 
case  of  touch.  There  is  also  a  differentiation  of  dissimilar 
stimuli  acting  on  the  same  end-organ  as  in  the  case  of 
colour  vision,  probably  of  smell,  and  perhaps  of  taste. 
And  these  differentiations  may  be  combined  as  in  the  case 
of  vision,  where  each  cone  of  the  area  of  maximum 
sensibility  is  not  only  differentiated  in  position,  but  exhibits 
differential  response  according  to  the  wave-frequency  of 
the  light  by  which  it  is  stimulated ;  or  again,  as  in  the  case 
of  hearing,  where  the  differentiation  according  to  position 
is  associated,  through  the  intervention  of  the  accessory 
structure  of  the  spiral  (basilar)  membrane,  with  sound 
stimuli  of  a  given  wave-frequency.  We  have  also  dis- 
tinguished between  the  afferent  impulses,  which  are 
physiological  in  their  nature,  and  the  sensations  to  which 
they  may  give  rise,  and  have  seen  that  these  sensations, 
and  not  the  mere  impulses,  are  the  psychical  elements  which 
constitute  those  impressions  that  we  experience.  And  now 
we  proceed  to  note,  as  in  accordance  with  all  that  we  have 
already  learnt,  that  at  any  moment  there  are  raining  in  on 
the  brain  through  the  afferent  nerves  multitudinous  impulses, 
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some  of  which  are  definitely  of  conscious  sensation-value, 
many  of  which  are  merely  subconscious,  and  yet  more  of 
which  are  infra-conscious,  merely  physiological,  and  not 
entering  the  psychical  wave  at  all.  As  I  write  there  is, 
besides  the  focal  visual  impression,  much  that  is  merely 
subconscious  in  vision,  and  perhaps  also  visual  impulses 
that  are  infra-conscious.  But  apart  from  these  occurrences 
in  the  visual  field  there  are  very  numerous  tactile  impulses. 
My  clothes  press  gently  on  many  parts  of  my  body,  my 
attitude  involves  stronger  pressures,  my  fingers  hold  the 
pen.  There  are,  too,  numerous  warmth-impulses  from  the  ! 
fire;  and  many  auditory  impulses  fall  upon  the  ear,  the 
ticking  of  my  clock,  the  pleasant  murmur  and  crackle  of 
the  burning  log  of  wood,  sounds  of  birds  without,  and  of 
my  pen  running  over  the  paper.  There  are  also  olfactory 
impulses  from  my  cigarette  and  so  forth.  All  these  impulses 
pour  in  by  the  afferent  nerves,  and  there  arises  from  them  a 
definite  series  of  focal  impressions  and  ideas  suggested 
thereby,  a  more  or  less  indefinite  margin  or  setting  to  the  ' 
same,  and  a  physiological  background  which  though  infra- 
conscious  is  constantly  so  to  speak  hanging  on  the  confines 
of  the  psychical  wave. 

So  far  I  have  said  nothing  of  sensations  of  pain,  though 
these  are  often  unpleasantly  insistent  elements  in  conscious- 
ness. The  word  pain  is  here  used  in  its  narrower  accepta- 
tion, not  as  antithetical  to  pleasure,  but  as  descriptive  of  a 
particular  kind  of  sensation.  If  the  skin  be  removed  from 
any  part  of  the  body,  and  the  underlying  dermis  be  ex- 
posed, a  stimulation,  however  light,  does  not  give  rise  to  a 
sensation  of  touch,  or  to  one  of  heat  or  cold,  but  to  one  of 
pain.  If  we  increase  the  pressure  on  a  small  area  of  the 
skin  beyond  a  certain  amount  we  cause  a  sensation  of  pain  j 
and  if  we  either  chill  or  heat  a  portion  of  the  skin-surface 
beyond  certain  limits  pain  arises.  It  seems  proved  that 
the  nerve-endings  which  are  stimulated  to  pain  are  different 
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from,  and  probably  lie  deeper  than,  those  which  are  con- 
cerned in  sensations  of  touch  or  of  temperature ;  the 
nerves  with  which  they  are  connected  pursue  a  somewhat 
different  course  in  the  spinal  cord,  and  end  in  different 
centres  in  the  brain.  In  certain  diseases,  and  under  the 
influence  of  certain  drugs,  sensations  of  pain  and  sensations 
of  touch  and  temperature  are  differently  affected.  It  is 
worth  noting  that  the  sensations  of  pain,  in  the  narrower 
sense,  are  not  always  painful  or  disagreeable  in  the  wider 
sense.  Moderate  pain,  as  when  we  lightly  press  a  bruise,  or 
begin  to  make  our  hands  tingle  before  the  fire,  is  not  by 
any  means  unpleasant. 

These  sensations  of  pain  are  developed  not  so  much  in 
the  skin  as  beneath  the  skin ;  nor  are  they  restricted  to  the 
neighbourhood  of  the  skin.  From  tendons,  bones,  joints, 
and  the  internal  viscera,  we  may  receive  sensations  of  pain, 
and  the  only  definite  impressions  we  receive  from  within 
our  skins  are  those  originating  in  sensations  of  pain.  The 
healthy  man,  sound  in  every  part,  pays  very  little  heed  to 
what  is  going  on  inside  him,  apart  from  the  calls  of  hunger 
and  thirst  and  other  natural  promptings.  There  is  probably 
nevertheless  a  very  considerable  body  of  impulses  pouring 
in  on  the  brain  from  all  the  inner  parts.  This  is  often 
summed  up  under  the  head  of  "general  sensibility."  It  is 
this  which,  as  we  have  before  seen,  plays  no  unimportant 
part  in  determining  those  marginal  factors  of  our  psychic 
life  which  we  term  mood  and  temperament,  and  which  were 
indicated  as  part  of  the  organic  basis  of  personality.  It 
seems  very  probable  then  that  pain  is  felt  when  these  sen- 
sations of  general  sensibility  are  abnormally  heightened. 
Incipient  heightening  or  the  beginnings  of  pain  are  not 
unpleasant,  but  they  soon  reach  a  stage  when  they  are  more 
or  less  distressing.  Fatigue  is  probably  a  modification  of 
general  sensibility,  and  in  its  incipient  stages,  when  we  are, 
as  we  say,  just  healthily  tired,  is  not  unpleasant.    Hunger  is 
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associated  especially  with  the  condition  of  the  mucous 
membrane  of  the  stomach,  and  may  range  from  a  pleasantly 
healthy  appetite  to  the  gnawings  of  famine.  So  too  with 
thirst,  which  appears  to  be  due  to  a  deficiency  of  water 
in  the  mucous  membrane  of  the  soft  palate.  Fatigue, 
hunger,  and  thirst,  with  the  pain  felt  in  the  viscera,  the  eyes, 
ears,  head,  and  so  forth,  and  in  or  beneath  the  skin,  are  more 
or  less  diffused  presentative  states,  which  carry  with  them  a 
varying  degree  of  localization. 

The  agreeableness  or  disagreeableness  of  impressions  or 
states  of  consciousness — that  emotional  colouring  or  tone 
which  makes  them  pleasant  or  distasteful — should  probably 
be  regarded  rather  as  psychical  qualities  of  sensations  than 
as  separate  and  distinct  elements.  It  will  be  sufficient  to 
make  but  a  passing  reference  to  them  here ;  their  differen- 
tial influence  on  the  control  centres  will  be  briefly  con- 
sidered hereafter.  The  pleasurable  tone  sometimes  tinges 
the  sensation  or  impression ;  sometimes  arises  out  of  the 
relations  of  the  focal  and  marginal  elements  of  a  state  of 
consciousness;  and  sometimes  is  due  to  associated  ideas, 
being  of  course  in  this  case  representative.  A  pure  satu- 
rated colour,  a  full  rich  musical  tone,  a  diffused  sense  of 
moderate  warmth,  certain  scents  and  flavours ;  these  are 
pleasurable  in  themselves.  Other  scents,  other  flavours,  shrill 
high-pitched  notes,  pain  in  any  of  its  intenser  forms,  are  in 
themselves  distasteful  or  even  distressing.  In  the  case  of  a 
musical  chord  or  a  sequence  of  such  chords,  in  the  case  of 
a  fine  painting,  the  pleasure  arises  from  the  harmonious 
relations  of  the  parts.  And  nothing  is  better  calculated  to 
enforce  the  complexity  of  the  psychical  wave  in  the  instant 
of  consciousness  than  a  consideration  of  what  elements  are 
present,  focal  and  marginal,  when  our  soul  is  stirred  by 
some  magnificent  pageant,  by  a  rich  and  full  orchestral 
climax,  or  by  the  culminating  scene  in  a  great  play  or  novel. 
It  may  perhaps  be  said  that  in  such  cases  we  have  the 
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accumulated  effect  of  states  of  consciousness  which  have 
succeeded  one  another  during  a  considerable  space  of  time. 
But  if  it  be  true  that  we  are  limited  to  the  present  instant 
of  consciousness,  it  is  clear  that  at  such  moments  of 
climax  there  are  gathered  up  into  the  wave  of  consciousness 
a  great  number  of  elements,  the  harmonious  correlation  of 
which  gives  us  a  pleasure  of  peculiar  richness  and  fulness. 
Some  of  these  are  representative ;  and  pleasurable  or  pain- 
ful tone  is  often  associated  rather  with  the  suggested  ideas 
than  with  the  suggestive  impression  itself.  There  is  nothing 
intrinsically  pleasurable  in  the  cawing  of  rooks,  nor  in  the 
shrill  cry  of  the  swifts  as  they  wheel  in  their  flight  through 
the  summer  air ;  but  these  are  sounds  which  for  many  of  us 
are  full  of  pleasant  associations.  The  scent  of  violets  in 
the  early  morning,  the  song  of  the  lark  in  the  summer  sky, 
the  sight  of  the  young  grass  when  the  hay  has  been  recently 
cut  and  carried,  the  warmth  and  brilliance  of  the  sun  after 
dark  and  cloudy  days, — all  these  are  pleasant;  each  has  its 
special  quality  of  emotional  tone ;  and  all  are  due  to 
complex  correlated  influences,  presentative  and  representa- 
tive, but  mainly  representative.  So,  too,  with  disagreeable 
or  distressing  states.  The  painful  horror  of  the  sight  of 
blood,  the  loathing  some  feel  for  a  spider  or  a  toad,  the 
indefinable  fear  of  a  snake, — these  are  due  to  the  emotional 
tone  of  associations  which  are  often  complex.  Lastly,  the 
exhilaration  of  perfect  freshness  and  health,  and  the  depres- 
sion of  weariness  and  dyspepsia,  are  due  to  the  emotional 
tone  in  association  with  the  net  result  of  multitudinous 
impulses  from  the  nerves  of  general  sensibility. 

There  is  yet  one  more  group  of  sensation-elements  that 
remains  for  consideration, —  the  group  which  constitutes 
what  is  often  spoken  of  as  the  muscular  sense.  The  name 
is  not  quite  satisfactory ;  and  it  will  be  better  to  speak  not 
of  muscular  but  of  motor  sensations,  including  under  this 
head  sensations  of  position,  such  position  being  regarded  as 


142      INTRODUCTION  TO  COMPARATIVE  PSYCHOLOGY. 


the  resting  stage  of  movement.  We  need  not  here  discuss 
the  physiological  question  as  to  what  share  of  these  motor- 
sensations  is  due  to  afferent  impulses  from  the  muscles 
themselves ;  what  share  is  due  to  movements  and  strains 
in  the  skin  or  other  surrounding  parts ;  and  what  share  is 
due  to  impulses  coming  from  the  articular  surfaces  of  joints, 
or  from  parts  which  move  over  each  other,  as  the  eye  moves 
in  its  socket.  Psychological  introspection  would  seem  to 
assign  to  the  last  class  of  impulses — that  of  the  movements 
of  parts  in  their  sockets — the  leading  position.  But  this 
does  not  exclude  the  other  factors. 

There  can  be  little  question  that  motor-sensations  are 
capable  of  very  exact  definition,  and  that  they  are  of  great 
importance  in  building  up  the  fabric  of  our  presentative 
impressions,  as  they  are  also  in  affording  data — to  be  con- 
sidered hereafter — for  the  control  of  action  in  the  field  of 
practical  skill.  If  with  shut  eyes  and  outstretched  hand  we 
trace  a  circle  in  the  air,  we  shall  perhaps  be  surprised  at  the 
accuracy  with  which  we  feel  the  movements  and  positions 
of  the  limb ;  or  if  under  similar  circumstances  we  draw  a 
small  circle  on  paper,  or  write  our  name  slowly  blindfolded, 
the  delicacy  of  our  motor  feelings  may,  if  our  attention  has 
not  before  been  drawn  to  the  matter,  come  upon  us  almost 
as  a  revelation.  For  it  is  characteristic  of  these  motor-sen- 
sations, that  they  lurk  somewhat  persistently  in  the  marginal 
region  of  consciousness,  and  require  the  application  of  our 
attention  in  an  unwonted  direction  to  be  rendered  focal. 
And  this  would  seem  to  be  due  to  the  fact  that  the  move- 
ment or  position  is  in  daily  life  merely  a  means  to  attain  a 
given  end,  and  that  the  end  and  not  the  means  is  what  we 
habitually  have  in  view.  It  is  therefore  worth  while  to  carry 
out  some  self-observation  directed  to  the  ascertainment  of 
the  extent  and  limits  of  our  motor-sensations.  We  are 
looking  round  us  all  day  long  with  our  eyes,  and  yet  we  may 
scarcely  have  realised  how  distinctly  we  can  feel  the  move- 
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ments  of  the  eyes  in  their  sockets.  We  are  constantly 
adjusting  our  eyes  for  near  and  far  vision,  and  yet  may  not 
have  paid  any  attention  to  the  motor-sensations  which  accom- 
pany these  adjustments.  Nevertheless,  when  our  attention 
is  drawn  to  the  fact,  we  feel  them  distinctly. 

We  have  seen  that  along  the  afferent  nerves  of  the  special 
senses,  and  again  through  the  nerves  of  general  sensibility, 
impulses  are  constantly  pouring  in  upon  the  brain,  some  of 
which,  presumably  those  which  are  dominant,  enter  into  the 
focal  impressions  of  consciousness ;  others,  as  subconscious 
elements,  fill  in  the  margin  of  consciousness ;  while  yet 
others  remain  infra-conscious, — no  doubt  of  great  organic 
importance,  but  psychologically  extra-marginal.  So,  too, 
there  is  pouring  in  upon  the  brain  a  multitude  of  motor- 
impulses,  some  of  which,  as  we  shall  see  in  the  next  chapter, 
enter  into  and  modify  the  focal  impressions,  many  of  which 
ore  at  most  marginal,  while  a  residue,  large  and  by  no 
means  unimportant,  remains  infra-conscious,  and  ministers 
to  the  physiological  integrity  of  the  bodily  life. 

It  only  remains  to  add  that,  while  we  speak  of  "a 
sensation "  or  "  sensations "  as  undecomposable  for  con- 
sciousness, we  often  employ  the  word  "Sensation"  (without 
the  article  and  not  usable  in  the  plural)  as  a  grouping  term 
for  the  whole  of  that  area  of  mental  life  which  is  comprised 
under  the  head  of  sense-experience.  Sensation  in  this 
usage  is  comparable  in  classification  with  Perception  and 
Conception. 
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CFTAPTER  IX. 

SYNTHESIS  AND  CORRELATION 

IN  the  foregoing  chapter  we  submitted  impressions  to 
analysis,  and  we  found  that  the  ultimate  psychological 
results  of  that  analysis  were  sensations.  We  saw  that  these 
included  sensations  of  the  special  senses,  sensations  of  pain 
and  general  sensibility,  and  motor-sensations,  any  or  all  of 
which  may  carry  with  them  an  emotional  tone  pleasureable 
or  the  reverse.  And,  furthermore,  we  saw  that  the  sensations 
might  in  physiological  analysis  be  further  decomposed  into 
impulses, — the  sensation  purple,  for  example,  being  due  to  a 
combination  of  such  physiological  impulses.  I  have  used 
such  phrases  as  "the  combination  of  physiological  impulses 
to  give  rise  to  a  sensation  "  to  avoid  pedantry  and  circum- 
locution. But  it  may  be  noted  that  such  phrases  are,  in 
strictness,  open  to  a  very  serious  criticism.  Physiological 
impulses  are  waves  of  molecular  change  of  some  sort,  and 
are  physical  in  their  nature ;  while  sensations  are  elements 
in  consciousness,  and  psychical  in  their  nature.  No  com- 
bination of  physical  impulses  can  give  rise,  it  may  be  said, 
to  a  psychical  or  conscious  condition,  for  there  is  no 
community  of  nature,  and  no  thinkable  continuity,  between 
physical  states  and  consciousness.  With  this  criticism  I  am 
heartily  in  agreement.  What  I  should  say,  in  strictness,  is, 
that  the  physiological  conditions  which  are  the  concomitants 
of  sensations  are  due  to  the  combination  of  physiological 
impulses,  the  concomitants  of  which  are  infra-conscious,  or 
do  not  rise  above  the  threshold  of  consciousness.  But  such 
sentences  as  this  are  rather  cumbrous  !    While,  therefore,  I 
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heartily  agree  with  the  spirit  of  the  criticism,  I  shall  for 
the  sake  of  brevity  and  clearness  use  the  less  accurate 
phraseology. 

We  have  now  to  see  how  the  sensation-elements  are 
combined  synthetically  to  form  impressions  as  we  know 
them;  how  they  enter  into  correlation  with  each  other; 
and  how  they  call  up  through  association  representations  of 
similar  sensation-elements.  It  must  be  remembered  that 
the  web  of  consciousness,  even  in  sense-experience,  is 
wonderfully  complex,  with  a  complexity  which  beggars 
description.  All  that  we  can  do  in  this  chapter  is  to 
consider  some  of  the  more  important  of  the  correlations, 
and  to  indicate  the  manner  in  which  sensations  enter  into 
synthetic  union. 

When  we  look  at  such  an  object  as  a  cubical  brick  lying 
on  a  table  at  a  distance  of  three  or  four  feet  from  us,  we 
obtain  a  definite  impression.  We  are,  however,  using  two 
eyes.  On  the  retina  of  each  eye  there  is  an  image  of  the 
brick;  but  the  grouped  impulses  from  the  two  retinas  are 
factors  in  a  single  impression.  Moreover,  the  two  images 
are  not  quite  alike,  for  the  two  eyes  look  out  on  the  brick 
from  slightly  different  positions,  and  a  little  experimenting 
will  show  that  what  is  seen  with  the  left  eye  is  not  quite  the 
same  aspect  of  the  brick  as  that  which  is  seen  with  the  right 
eye.  But  not  only  do  the  different  groups  of  impulses  from 
the  two  eyes  conspire  to  give  rise  to  a  single  impression, 
they  also  give,  or  aid  in  giving,  to  the  impression  the  specific 
quality  of  solidity  or  spatial  depth.  This  may  be  experi- 
mentally shown  with  the  aid  of  the  stereoscope.  By  means 
of  this  instrument  two  different  flat  pictures,  taken  from 
slightly  divergent  points  of  view,  are  seen  at  the  same  time, 
the  one  with  the  left  eye,  the  other  with  the  right.  The 
effect  is  a  wonderfully  perfect  illusion  that  the  objects 
have  solidity,  and  that  they  stand  out  in  space  of  three 
dimensions.     Even  if  the  pictures  are  only  momentarily 
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illuminated  by  the  electric  flash,  the  illusion  of  solidity  is 
still  conveyed.  It  would  seem,  then,  that  the  synthetic 
combination  of  the  impulses  generated  by  two  different 
retinal  images,  gives  to  the  visual  impression  its  element  of 
solidity  or  depth.  Now  the  question  arises,  have  we  in  this 
synthesis  a  combination  of  physiological  impulses,  or  a 
combination  of  sensations  ?  In  other  words,  is  the  dissocia- 
tion point  of  the  depth  element  of  a  visual  impression 
within  the  conscious  region,  or  is  it  infra-conscious  ?  For 
me,  if  I  can  trust  my  powers  of  introspection,  it  is  infra- 
conscious.  Psychologically  I  cannot  analyse  the  element  of 
solidity  in  a  given  impression.  I  know  perfectly  well  that  it 
results  from  the  synthetic  combination  of  two  retinal  images. 
But  it  is  for  me  a  sensation  which,  though  it  results  from  a 
physiological  synthesis,  resists  all  my  efforts  after  psychologi- 
cal dissociation.  Others,  however,  affirm  that  it  is  possible 
by  close  analysis  of  visual  impressions  to  distinguish  between 
the  two  retinal  images.  For  them  the  dissociation-point  is 
within  the  conscious  region.  In  any  case  the  important 
point  to  notice  is  that  the  combination,  however  and 
wherever  occurring  (and  it  may  physiologically  occur  in  the 
lower  brain-centres),  does  not  merely  produce  a  composite, 
and  hence  more  or  less  blurred  impression,  but  a  clear-cut 
and  definite  impression,  with  a  new  quality,  that  of  outness, 
distance,  and  solidity.  If  it  be  asked  why  the  synthetic 
combination  gives  rise  to  this  new  quality  in  the  psychical 
product,  we  must  reply  that  we  do  not  know.  We  know 
practically  nothing  concerning  the  ultimate  "whys"  of  con- 
sciousness, though  we  know  a  little  concerning  the  proximate 
"whys"  and  the  "hows."  We  do  not  know  why  rays  of 
a  certain  vibration  frequency  give  the  sensation  red,  while 
rays  of  another  vibration  frequency  give  the  sensation  green. 
We  do  not  know  why,  when  there  are  combined  upon  the 
retina  the  rays  which  give  the  sensation  red  with  the  rays 
which  give  the  sensation  green,  we  get  a  quite  new  sensation 
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different  from  both,  which  we  call  yellow.  So,  for  psychology, 
visual  distance  and  solidity,  the  third  dimensional  space 
element,  appears  to  be  an  ultimate  element.  We  may 
explain,  or  attempt  to  explain,  physiologically  how  it  is 
generated,  but  why  it  takes  this  form  we  cannot  say. 

There  are,  however,  other  factors,  which  aid  in  giving  to 
visual  impressions  their  quality  of  distance,  and  to  space,  as 
presented  to  the  eye,  its  element  of  depth.  If  we  hold  a 
pencil  on  our  forefinger,  about  ten  inches  from  our  face,  and 
focus  our  eyes  alternately  on  this  and  on  some  distant  object, 
we  shall  become  aware,  by  the  exercise  of  a  little  introspec- 
tive attention,  that  there  are  present  psychical  elements 
other  than  those  belonging  to  the  visual  sensations  as  such. 
These  elements  are  sensations  associated  with  certain  move- 
ments of  the  eyes,  or  parts  of  the  eyes,  during  the  process 
of  focussing.  Physiology  shows  that  these  movements  are 
of  two  kinds.  First,  there  are  movements  of  greater  or  less 
convergence  of  the  two  eyes,  so  as  to  make  the  image  fall 
on  the  most  sensitive  area  of  the  retina;  and  secondly, 
there  are  movements  of  accommodation  within  the  eye  by 
which,  through  a  change  in  the  curvature  of  the  hinder  * 
surface  of  the  lens,  the  image  is  rendered  more  clearly 
defined.  It  is  probably  impossible  psychologically  to  dis- 
tinguish between  these  two,  though  physiologically  they  are 
quite  distinct.  Moreover,  these  motor-sensations  are  seldom 
rendered  focal  except  for  purposes  of  psychological  analysis. 
They  are  normally  marginal,  and  are  only  dragged  to  the 
light  of  focal  consciousness  to  satisfy  the  demands  of 
scientific  analysis.  But  I  have  written  so  far  in  vain  if  I 
have  not  made  it  clear  that  the  influence  of  the  sub- 
conscious margin,  in  determining  our  states  of  consciousness, 
is  of  extreme  importance,  and  needs  constant  recognition. 

When  we  see,  then,  a  focal  object  set  in  a  visual  field, 
there  are,  apart  from  and  in  addition  to  visual  sensations 
(that  is  to  say,  sense-data  supplied  by  the  retinas),  motor- 


148      INTRODUCTION  TO  COMPARATIVE  PSYCHOLOGY. 

sensations  (that  is  to  say,  sense-data  due  to  movements  of  or 
in  the  eyes).  And  these  latter,  in  correlation  with  the 
binocular  factor,  aid  in  giving  to  our  impressions  of  sight 
their  visual  depth.  They  aid  also  in  giving  to  objects  their 
solidity.  For  when  we  take  in  the  form  or  figure  of  any 
object,  our  eyes  wander  over  its  several  parts  with  varying 
convergence  and  accommodation  for  distance.  And  it  must 
be  remembered  that  as,  during  our  waking  hours,  we  look 
hither  and  thither,  and  comprise  now  this,  now  that,  and 
now  the  other  object  in  our  glance,  we  proceed  by  successive 
gradations,  the  motor  impulses  forming  a  continuous  series 
associated  with  constantly  changing  adjustments.  This 
continuity  of  the  motor  series  is  probably  not  a  little  helpful 
in  giving  rapidity  and  exactness  to  our  visual  localization. 

It  appears,  therefore,  that  the  depth  element  in  visual 
impressions,  as  given  through  the  combined  impulses  from 
two  retinas,  is  correlated  with  motor-sensations  of  con- 
vergence and  adjustment.  We  have  now  to  see  that  the 
extension  element,  as  given  in  the  grouped  impulses  from 
each  retina,  is  likewise  correlated  with  other  motor-sensations. 
To  this  end,  let  us  begin  by  noting  what  takes  place  when 
we  observe  a  moving  object  in  the  field  of  vision.  We  are 
watching,  we  will  suppose,  a  game  of  billiards.  Again  and 
again  our  eyes  follow  the  balls  in  their  movements  across 
the  table.  We  are  at  most  but  dimly  subconscious  of  our 
own  motor-sensations  as  our  eyes  follow  the  movements  of 
the  billiard  balls.  It  is  the  object  itself  as  moving  on  which 
in  each  case  attention  is  fixed.  The  ball  is  in  the  focus  of 
vision,  and  as  it  moves  the  surrounding  margin  is  gradually 
changing.  Often  two  balls  are  moving  at  once.  We  fix 
our  attention  on  one  of  them,  and  follow  it  with  our  eyes ; 
but  we  are  aware  of  the  movements  of  the  other  as  changes 
in  the  margin  of  vision ;  and  we  can  leap  with  our  eyes  from 
one  ball  to  the  other  with  almost  infallible  accuracy.  We 
can,  if  we  like,  while  white  and  red  are  moving,  fix  our  eyes 
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on  "spot,"  which  is  at  rest.  When  the  movements  are 
entirely  in  the  margin  of  the  visual  field,  our  eyes  are  still ; 
there  are  no  motor-sensations,  but  we  have  to  exercise  some 
control  to  prevent  our  eyes  going  off  after  one  ball  or  the 
other,  so  strong  is  the  tendency  of  our  eyes  to  follow  the 
moving  object.  So  far  as  vision  is  concerned,  therefore, 
movements  are  gradual  changes  in  the  relation  of  the  focus 
to  the  margin,  or  relative  changes  within  the  margin,  or 
both.  And  these  changes  are  usually  correlated  with  motor- 
sensations  due  to  the  movements  of  the  eyes. 

Now  let  us  take  a  visual  scene  in  which  there  is  no  move- 
ment. The  game  of  billiards  is  over;  the  players  have 
departed ;  only  the  psychologist  remains.  He  fixes  his  eye 
on  the  red,  and  makes  it  focal  in  a  marginal  setting  of  the 
table  with  white  and  "spot"  and  a  cue  leaning  at  one 
corner.  This  catches  his  attention  and  away  fly  his  eyes  to 
render  it  focal.  The  whole  scene  shifts,  and  assumes  new 
relations  to  a  new  focus.  There  has  been  no  movement  in 
the  external  factors  of  the  scene,  but  there  has  been  a  com- 
plete rearrangement  of  the  scene  for  consciousness ;  there 
is  a  new  focus  to  a  different  margin.  In  that  margin  the 
large  picture  on  the  further  wall  catches  his  attention.  It 
is  a  fair  work  of  art  with  its  focal  point  or  centre  of  grouping 
sufficiently  well  defined.  Our  psychologist  cannot,  however, 
grasp  the  full  work  of  the  picture  at  a  single  glance.  His 
eye  wanders  over  it  to  embrace  in  succession  the  various 
details.  He  successively  focusses  all  the  essential  features, 
and  each  successive  focussing  gives  a  new  psychological 
impression,  a  new  focus  with  a  new  margin.  Then  he 
returns  to  the  centre  of  grouping,  and  begins  to  take  in  the 
full  effect  of  the  work  of  art  as  a  whole.  He  grasps  the 
general  effect  as  a  complex  impression.  For  in  any  visual 
field  there  is  a  focal  impression  to  which  the  rest  of  the  field 
is  marginal ;  and  within  the  complex  impression  there  is  a 
centre  of  grouping  to  which  the  rest  of  the  impression  is 
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relatively  marginal.  If,  as  we  look  at  a  picture,  there  is  any 
subsidiary  detail  which  catches  the  attention  as  not  yet 
mastered,  away  go  the  eyes  to  this  point  to  make  it  for  the 
moment  focal,  and  only  when  we  feel  that  we  have  got  its 
value  for  the  total  effect  do  we  return  again  to  the  centre  of 
grouping.  In  looking,  therefore,  at  an  unchanging  scene 
there  is  abundant  employment  of  eye  movements,  and  we 
seem  amply  justified  in  saying  that  the  relation  of  the  focus 
to  the  margin  (that  is,  the  extension  element)  in  any  given 
visual  scene  is  closely  correlated  with  the  eye  movements 
necessary  to  bring  any  desired  part  of  the  margin  into  focus. 
The  visual  field  is  given  in  direct  visual  experience  as  ex- 
tended and,  when  sensations  of  accommodation  are  added 
to  the  other  motor-sensations,  as  having  depth.  There  is 
not  only  a  focus  but  a  margin.  And  the  relation  of  the 
one  to  the  other  is  correlated  with  and  suggestive  of  motor- 
sensations  due  to  movements  of  and  in  the  eyes. 

Both  the  visual  impressions  and  the  correlated  motor- 
sensations  are  presentative,  they  take  their  origin  in  impulses 
due  to  excitations  of  the  afferent  nerves.  The  visual  field 
is,  however,  partly  thrown  into  three-dimensional  form 
through  suggestion  and  association.  The  relative  intensities, 
shading,  shadows,  the  appearance  due  to  haze,  the  relative 
blurring  of  objects  in  the  margin,  all  these  are  suggestive  of 
the  distance  element.  As  visual  impulses  they  are,  of 
course,  presentative ;  but  it  is  their  suggestive  or  represen- 
tative force  that  gives  them  value  in  this  respect.  The 
painter  has  to  rely  on  such  suggestions  for  giving  the  dis- 
tance element  or  depth  to  his  picture.  But  when  we  look 
at  the  picture,  we  feel  that  the  depth,  admirably  as  it  may  be 
represented,  is  suggested  and  not  actually  presented. 

In  the  case  of  touch,  as  with  vision,  the  extension  which 
is  given  in  tactile  experience  is  closely  correlated  with  motor- 
sensations.  Suppose  that  we  are  feeling  for  an  object  in  the 
dark,  and  that  our  wrist  is  brought  into  contact  with  it  or 
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with  another  object.  There  is  not  only  a  sensation  of 
touch,  but  the  impression  is  localized  as  originating  at  the 
wrist.  Under  such  circumstances  we  at  once  move  the 
hand  and  arm  in  such  a  way  as  to  bring  the  ringers  to  bear 
upon  the  object ;  and  the  localization  of  the  touch  is 
correlated  with  the  motor- sensations  thus  arising.  Or 
suppose  there  is  some  source  of  irritation,  say,  at  the  back 
of  the  neck.  At  once  the  hand  is  carried  to  the  spot  to 
ascertain  the  nature  of  the  irritant  and  to  remove  it.  And 
here  again  the  localization  of  the  spot  where  the  stimulus  is 
applied  is  correlated  with  motor-sensations  due  to  the 
movement  of  the  hand  to  the  spot.  The  correlation  is  by 
ho  means  perfect  in  the  absence  of  sight.  If  we  get  some 
one  to  press  gently  with  the  point  of  a  pencil  on  our  thigh 
or  calf  or  upper  arm,  and  then,  with  shut  eyes,  try  and  place 
our  finger  on  the  exact  spot  we  shall  probably  miss  it  by  an 
inch  or  so.  Practice,  however,  rapidly  and  to  a  consider- 
able degree  improves  the  accuracy  of  the  correlation  and 
associated  localization. 

And  not  only  is  there  a  correlation  between  touch-sensa- 
tions and  appropriate  motor-sensations,  there  is  a  close 
correlation  between  tactual  and  visual  impressions.  A  friend 
has  left  on  my  table  a  fossil  for  identification.  No  sooner 
do  my  eyes  fall  upon  it  than  my  hand  is  reached  forth  to 
pick  it  up.  Such  association  of  visual  and  tactual  experience 
is  a  very  frequent  and  constant  one  from  our  earliest  days. 
The  child  is  repeatedly  stretching  out  its  hands,  and  wre 
may  observe  how  often  the  eyes  follow  the  hands  in  their 
movements.  In  the  first  months  of  life  there  is  ample 
opportunity  for  the  establishment  of  close  relationship 
between  movements  of  the  hands  and  fingers  and  move- 
ments of  the  eyes,  and  of  both  with  changes  in  the  visual 
field.  When  the  child  begins  to  crawl  and  move  about, 
there  is  further  opportunity  for  the  establishment  of  corre- 
lations between  these  more  extended  movements  and  visual 
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distance.  Distance  deepens  to  tactual  experience,  and  new 
and  most  valuable  correlations  are  formed  between  these 
new  acquisitions  and  previous  visual  experience.  And  as 
the  months  go  by  there  is  a  constant  and  progressive 
correlation  of  visual  and  tactual  experience. 

The  exact  mode  of  the  establishment  of  this  correlation  is 
unfortunately  left  to  conjecture.  We  have  no  recollection, 
or  scarcely  any  recollection,  of  all  that  occurs  in  the  build- 
ing up  of  our  psychical  experience  during  the  first  two  years 
of  life.  The  probabilities  are,  however,  that  the  psychical 
correlations  are  founded  upon  physiological  co-ordinations 
which  are  inherited.  This  is  a  somewhat  important  point 
which  needs  a  little  explanation.  By  saying  that  the 
psychical  correlations  are  founded  upon  physiological  co- 
ordinations which  are  inherited,  I  mean  that  in  the  individual 
development  the  latter  are  prior  to  the  former,  the  physio- 
logical co-ordinations  to  the  psychological  correlations.  Con- 
sciousness, if  I  may  so  say,  does  not  come  into  possession 
of  a  dead  organism  and  then  begin  to  pull  the  strings  and 
make  it  work  and  live.  Nor  does  consciousness  bring  with 
it  any  inherited  knowledge  of  the  world  and  what  it  is,  of 
the  body  and  how  it  works,  or  of  the  relation  of  one  to  the 
other.  It  is  very  doubtful  whether  conscious  experience  is 
or  can  be  inherited.  For  some  time  consciousness  is  but  a 
spectator,  and,  could  he  but  remember,  probably  a  dazed 
and  confused  spectator,  of  the  physiological  and  organic 
reflexes  of  the  body  with  a  part  of  which  it  is  closely  if  not 
inseparably  associated.  It  is  only  gradually  that  conscious- 
ness begins  to  have  some  power  of  guidance  and  control 
over  the  organic  mechanism.  At  first  the  organism  is 
merely  a  marvellous  physiological  automaton,  the  nature 
and  mode  of  working  of  which  the  nascent  consciousness 
has  to  learn  by  experience. 

A  strong  stimulus  in  a  marginal  part  of  the  retina  pro- 
bably causes  in  the  young  child  an  organic  reflex,  by 
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which  those  muscles  are  called  into  play  which  are  fitted 
to  turn  the  eyes,  so  as  to  make  this  stimulus  focal.  The 
co-ordinated  movements  of  the  eyes,  their  convergence 
and  accommodation  are  almost  certainly  physiological,  and 
due  perhaps  to  infra-conscious  impulses  carried  inwards  by 
afferent  nerves  to  the  lower  brain  centres.  But  this  organic 
reflex,  though  not  in  the  first  instance  the  result  of  conscious 
experience,  is  nevertheless  accompanied  by  consciousness, 
and  thus  contributes  to  the  upbuilding  of  experience.  There 
is  no  conscious  guidance  in  the  initial  stages,  but  conscious 
data  are  being  provided  for  such  guidance  in  the  future. 
The  stimulus  of  a  bright  object  may  also  initiate,  probably 
as  a  further  organic  reflex,  the  stretching  forth  of  the  hand 
towards  it,  while  the  contact  of  the  object  with  the  palm 
certainly  gives  rise  to.  a  grasping  reflex.  These  reflexes,  too, 
though  not  due  to  conscious  guidance,  are  nevertheless 
accompanied  by  consciousness ;  and  associations  are  thus 
established  between  the  results  of  visual  experience,  and  the 
results  of  motor  and  tactual  experience. 

How  the  physical  data  afforded  to  the  infant  by  the  early 
use  of  its  sense-organs,  and  by  the  motor-sensations  which 
accompany  inherited  reflexes,  are  organised  into  a  conscious- 
ness which  embraces  them  all  in  a  complex  unity  we  can 
but  conjecture.  It  is  not  difficult,  indeed,  to  build  up  a 
conjectural  psychical  baby,  but  it  is  equally  easy  to  show 
how  conjectural  that  psychical  baby  is.  Of  this  however 
we  may  be  tolerably  sure,  that  it  is  through  the  grouping 
of  the  diverse  data  *  and  the  correlation  of  the  testimony 

*  We  have  some  evidence  concerning  the  correlation  of  newly 
acquired  data  in  the  case  of  those  who  have  received  sight  as  the 
result  of  a  surgical  operation.  A  world  hitherto  interpreted  mainly 
through  touch  has  to  be  interpreted  anew  for  vision.  It  is  said  that  to 
such  individuals  objects  seem  to  be  in  contact  with,  or  in  close  proximity 
to,  the  eyes ;  and  that  solid  bodies,  such  as  the  cube  or  sphere,  are 
taken  to  be  flat  surfaces.  Even  the  human  face  seems  to  be  a  flat 
plane.    One  must  be  careful  not  to  build  too  much  on  abnormal  cases. 
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of  the  senses  that  the  process  is  somehow  effected.  Con- 
sciousness is  essentially  a  synthetic  unity,  and  perhaps  in 
this  synthesis  we  may  see  a  subjective  aspect  of  that  uni- 
versal synthetic  tendency  which  we  discern  in  diverse  forms 
throughout  the  objective  world  of  nature, — a  synthetic 
tendency  which  is  seen  alike  in  the  genesis  of  a  raindrop,  of 
a  crystal,  and  of  the  solar  system ;  in  the  exquisite  structure 
of  the  frustule  of  a  diatom,  in  the  form  and  brilliancy  of  a 
humming-bird,  and  in  the  silken  gold  of  a  maiden's  hair. 
Many  thinkers  are  unable  to  conceive  how  the  synthesis  of 
consciousness  can  be  effected  in  the  absence  of  a  super- 
natural ego  which  effects  the  synthesis.  For  them  the  ego 
or  individual  personality  is  not  the  product  of,  but  the 
supernatural  producer  of,  the  synthesis.  But  we  are  not 
wont  to  regard  the  genesis  of  a  complex  crystal  as  due  to 
any  individual  act  of  supernatural  synthesis,  but  rather  as 
the  outcome  of  a  tendency  which  permeates  inorganic 
nature.  And  in  like  manner  we  may  regard  the  selective 
synthesis  which  gives  rise  to  consciousness  as  due  to  a 
tendency  which  permeates  the  whole  realm  of  psychical 
existence. 

We  are  here  however  approaching  a  philosophical  ques- 
tion which  we  cannot  now  discuss.  It  is  sufficient  in  this 
place  to  note  that  the  consciousness  of  the  infant  involves 
the  extensive  correlation  of  psychical  data.  What  we  call 
the  extension  and  externality  or  outness  of  objects  involves 
such  correlation.  The  mere  reception  of  stimuli  on  an 
extended  surface  does  not  suffice  to  give  rise  to  the  per- 
ception of  extension.    The  difference  between  high  and 


The  apparatus  for  convergence  and  accommodation,  so  long  unused, 
could  scarcely  be  expected  to  supply  normal  data  to  consciousness. 
The  requisite  stimuli  for  organic  responses  having  been  so  long  with- 
held, the  apparatus  for  physiological  response  might  well  for  some  time 
be  out  of  gear,  and  would  thus  supply  data  different  from  those  which 
the  healthy  infant  receives. 
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low  musical  tones  is  probably  due  to  the  stimulation  of 
different  parts  of  an  extended  surface,  but  they  carry  with 
them  no  extension  element  in  consciousness.  There  is 
here  no  correlation,  such  as  there  is  between  visual  and 
tactual  extension.  But  though  such  organized  correlation 
may  be  regarded  as  essential  to  the  selective  synthesis  of 
consciousness,  yet,  I  must  repeat,  the  exact  mode  of  its 
development  and  the  stages  of  correlation  are,  and  are  likely 
to  remain,  conjectural. 

Let  us  now  summarize  the  correlations  which  we  have 
briefly  considered  as  contributing  to  the  synthesis  of  our 
visual  experience.  There  is,  first  of  all,  a  correlation  of  the 
testimony  of  the  two  retinas,  and  here  the  correlation  is 
probably  infra-conscious ;  secondly,  and  concurrently,  there 
is  the  correlation  of  visual  sensations  proper  with  the 
motor-sensations  of  accommodation;  thirdly,  there  is  a 
correlation  of  the  changes  which  occur  in  the  retinal  field 
with  the  motor-sensations  which  arise  from  the  movements 
of  the  eyes  in  their  sockets.  Co-ordinate  and  concurrent 
with  this  organization  of  a  visual  field  through  the  correlation 
of  retinal  sensations  with  motor-sensations,  is  the  organiza- 
tion of  a  tactual  field  through  the  correlation  of  sensations 
of  touch  with  those  motor-sensations  which  are  subservient 
to  tactual  experience.  And  throughout  all  the  stages  of  the 
organization  of  these  two  fields  there  are  cross  correlations, 
by  which  the  experience  gained  in  the  visual  field  is  brought 
into  relation  with  experience  gained  in  the  tactual  field.  So 
that  for  normally  constituted  individuals  experience  is  never 
gained  separately  in  the  visual  field,  and  in  the  tactual  field ; 
but  through  constant  correlation,  the  one  with  the  other,  the 
two  fields  coalesce  in  a  common  field  of  practical  experience. 
Even  so  we  have  not  nearly  exhausted  the  many  modes  of 
correlation  which  enter  into  the  fabric  of  our  common 
work-a-day  consciousness.  There  is  an  auditory  field,  an 
olfactory  field,  and  a  field  of  temperature.    There  is  too  a 
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motor  field,  in  which  the  movements  of  the  limbs,  head,  and 
body  as  a  whole  are  correlated.  All  of  these,  though  of 
distinctly  subordinate  importance,  are  more  or  less  definitely 
correlated  with  the  fields  of  vision  and  of  touch,  and  con- 
tribute to  the  orderly  complexity  of  practical  experience; 
and  all  are  knit  into  an  harmonious  whole  by  that  synthetic 
activity,  in  the  absence  of  which  there  would  be  no  states  of 
consciousness  at  all. 

And  this  complex  process  of  correlation,  the  result  of  a 
natural  and  inherent  synthetic  activity,  involves  both  pre- 
sentative  and  representative  elements.  In  the  visual  im- 
pression itself  there  is  a  synthesis  of  presentative  impulses, 
and  on  this  there  rapidly  follows  a  further  synthesis,  involv- 
ing suggested  representative  elements.  For  the  original 
presentative  impulses,  and  the  sensations  to  which  they 
give  rise,  form  nuclei,  around  which  representative  elements 
rapidly  cluster  and  combine  to  form  synthetic  products  of 
yet  greater  complexity.  Let  us  steadily  bear  in  mind  that 
states  of  consciousness  as  we  know  them  are  wonderfully 
complex,  with  focal  and  marginal  constituents,  and  with 
presentative  and  representative  elements.  We  may  in  our: 
analysis  disentangle  some  of  the  strands  of  the  many-hued,; 
yet  harmonious,  tapestry  of  consciousness ;  but  let  us  not 
forget  that,  as  we  know  it  in  practical  experience,  the 
tapestry  itself  is  a  synthetic  unity  of  marvellous  and 
exquisitely  intricate  workmanship. 
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CHAPTER  X. 
THE  SENSE-EXPERIENCE  OF  ANIMALS. 

THE  sense-experience,  or  consentience,  as  it  has  been 
termed,  which  results  from  the  correlation  of  sense- 
data,  forms  the  foundation  of  our  psychical  life ;  and  it  can 
hardly  be  questioned  that  it  forms  the  foundation  of  the 
psychical  life  of  animals.  There  is  scarcely  anything  that 
has  been  said  in  the  last  two  chapters  which  we  may  not 
fairly  infer  to  apply  in  principle  to  those  vertebrate  animals, 
and  especially  the  higher  vertebrates,  to  which  I  have 
thought  it  best  to  confine  our  attention  in  this  work.  But 
when  we  go  beyond  these  limits, — when,  for  example,  we 
attempt  to  interpret  the  psychology  of  insects, — we  find 
ourselves  in  face  of  serious  difficulties,  the  nature  of  which 
may  be  indicated  in  passing,  that  my  reason  for  restricting 
our  zoological  field  may  be  made  clearer. 

Throughout  our  considerations  the  leading  position  taken 
by  visual  impressions  has  been  obvious.  Our  world  of  prac- 
tical experience  is  largely  interpreted  in  visual  terms.  The 
retina  of  the  vertebrate  eye  is  so  constructed  that  there  is  a 
small  central  area  of  maximum  delicacy,  the  image  or  portion 
of  an  image  which  falls  within  this  being  for  us,  and  we  may 
infer  for  other  vertebrates,  focal.  In  other  vertebrates  as  in 
us  there  is  a  mechanism  for  accommodation ;  while  some 
other  vertebrates,  though  only  some,  like  ourselves  use  the 
two  eyes  in  binocular  vision.  In  all  the  vertebrates  with 
which  we  are  dealing,  there  are  muscles  which  allow  of 
delicately-graded  movements  of  the  eyes  in  their  sockets. 
Hence  we  may  infer  that  what  we  learnt  concerning  the 
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correlations  in  vision,  and  the  correlations  of  movements  in 
the  visual  field  with  the  motor-sensations  which  accompany 
the  movements  of  the  eyes  in  their  sockets,  holds  good  for 
vertebrates  as  for  men.  But  when  we  pass  to  the  insect, — 
the  bee,  for  example, — there  are  two  kinds  of  eyes,  the 
small  simple  ocelli,  and  the  pair  of  large  many-facetted  eyes. 
There  is  no  mechanism  for  accommodation  in  either;  no 
movements  of  the  eyes  in  their  sockets  in  either.  It  is  not 
improbable  that  the  ocelli  serve  mainly  the  purpose  of  direct- 
ing the  insect  to  a  glimmer  of  light,  the  opening  of  the  nest, 
for  example;  while  the  method  of  vision  in  the  many-facetted 
eyes,  the  so-called  mosaic  vision,  is  quite  different  from 
anything  of  which  we  have  or  can  have  experience.  In  the 
visual  experience  of  the  bee,  motor-sensations,  special  to  the 
act  of  vision,  can  take  no  part.  But  we  have  seen  that  these 
motor-sensations  in  association  and  correlation  with  retinal 
sensations  make  our  visual  experience  what  it  is.  Does  it 
not,  therefore,  logically  follow  that  the  visual  experience  of 
the  bee  must  differ  so  widely  from  our  own,  that  our  wisest 
course  is  an  honest  confession  of  ignorance  ?  Is  not  the  bee 
in  this  respect  like  the  kitchen  clock ;  and  are  not  we  chro- 
nometers which  only  know  the  nature  of  their  own  insides? 
How  little  we  know  about  the  auditory  and  olfactory  organs 
of  insects ;  and  what  can  we  know  at  all  about  their  auditory 
and  olfactory  experience?  What  know  we  concerning  the 
tactile  and  other  antennary  sensations  of  the  bee?  What 
concerning  the  motor-sensations  in  that  delicate  organ? 
Still  more,  what  concerning  the  synthetic  correlation  of  the 
data  of  antennary  senses  and  of  antennary  motor-sensations? 
In  us  the  motor-sensations  in  the  limbs  are  largely  due  to 
the  movements  of  joints  in  their  sockets;  to  some  extent 
due  to  tensions  in  a  soft  and  delicate  skin.  But  in  the  bee 
the  skin  forms  a  firm  encrusting  armour,  except  at  the  joints; 
the  muscles  of  the  limbs  lie  within  the  tubular  armour,  and 
the  joints  are  very  different  from  ours.    In  us,  the  mem- 
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branous  labyrinth  and  semicircular  canals  give  sensations 
accompanying  changes  in  the  direction  or  amount  of  move- 
ment in  the  head  and  body  generally.  We  do  not  know  of 
anything  of  the  sort  in  the  bees.  If  then  the  tactual  field 
must  be  somewhat  different  from  ours,  the  visual  field  widely 
different,  and  the  antennary  field  —  not  improbably  the 
dominant  factor  in  bee-experience — quite  unknown,  must 
not  one  infer  that  the  nature  of  the  sense-experience  of  this 
insect  is  a  secret  she  keeps  to  herself,  even  if  she  be  philo- 
sopher enough  to  fancy  she  has  guessed  it  ?  And  if  sense- 
experience  be  the  foundation  of  the  psychical  life,  that  upon 
which  the  superstructure  of  higher  psychical  faculty  is  based, 
how  far  are  our  conjectures  concerning  the  bee- superstruc- 
ture likely  to  be  correct,  if  we  are  almost  wholly  ignorant  of 
the  nature  of  the  bee-foundation  ?  Therefore,  I  say,  let  us 
not  abate  one  jot  of  our  industry  in  the  objective  study  of 
the  habits  and  activities  of  the  invertebrate  animals ;  but  let 
us  not  pretend  to  know  anything  but  the  vaguest  generalities 
concerning  their  psychology. 

To  return  to  the  vertebrates ;  it  appears  to  me  that  with 
regard  to  them,  or  in  any  case  the  more  highly  organised 
among  their  number,  we  are  justified  in  inferring  that  the 
foundation  in  sense-experience  is  of  like  nature  to  that  in 
man.  No  doubt  there  are  differences,  and  not  unimportant 
differences,  in  detail.  There  can  be  no  question,  for  ex- 
ample, that  in  the  dog  and  the  deer  the  olfactory  field  is  of 
far  greater  practical  importance  than  it  is  with  us.  I  have 
lately  made  experiments  with  a  fox-terrier  to  illustrate  the 
way  in  which  he  practically  utilizes  the  sense  of  scent.  On 
the  steep  slope  of  a  hill  where  limestone  fragments  from  the 
rocks  above  have  collected  in  considerable  quantities  among 
may-bushes,  nut-trees,  and  other  vegetation,  I  have  watched 
him  search  for  the  stones  I  have  pitched  down  for  him  to 
fetch.  Selecting  a  spot  where  a  little  rising  ground  effect- 
ually prevented  him  from  seeing  where  the  stone  fell,  I  have 
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sent  him  after  marked  limestone  fragments.  He  watches  the 
initial  direction  in  which  the  stone  is  flying,  and  then  races 
off,  After  that  he  trusts  almost  entirely  to  scent,  though  I 
am  inclined  to  think  that  the  sound  of  the  fall  of  the  stone 
gives  him  some  guidance  as  to  distance.  He  then  works  the 
ground  to  and  fro  and  backwards  and  forwards  by  scent ; 
not  by  any  means  very  systematically,  for  he  often  goes  over 
the  same  ground  again  and  again.  When  the  marked  stone 
has  merely  been  handled  by  me,  he  apparently  scents  it  as 
soon  as  he  comes  within  about  a  foot  of  it.  But  when  he  has 
brought  it  up  in  his  mouth,  and  I  throw  it  down  again,  he 
finds  it  much  sooner,  and  scents  it  at  a  distance  of  about 
four  feet.  At  this  distance  also  he  appears  to  sense  the 
direction  of  the  stone,  for  he  turns  rapidly  and  pounces  upon 
it.  In  one  set  of  experiments  I  sent  him  down  again  and 
again  after  a  marked  stone,  pitching  it  down  a  hundred  feet 
or  so  among  the  bushes  directly  he  returned  with  it.  He  thus 
brought  it  back  thirteen  times  in  twenty  minutes  in  broad  day- 
light, and  eleven  times  in  trie  same  period  on  a  moonlit  night, 
the  side  of  the  hill  being  in  shadow.  So  completely  does 
he  rely  upon  scent,  that  I  cannot  readily  get  him  to  fetch  a 
stone  by  sight.  If  I  flick  a  stone  down  with  my  stick  on  to 
a  heap  of  talus  well  within  his  sight,  so  that  I  can,  and  he 
could,  see  where  it  fell,  he  goes  smelling  over  the  heap,  but 
fails  to  bring  the  stone.  But  if  I  set  a  stone  rolling  down 
with  my  stick,  so  that  he  follows  it  as  it  rolls,  then  he  follows 
it  by  sight  and  brings  it  to  me.  There  can  be  little  dqifbt 
that  sense-data  of  olfactory  origin,  in  many  animals,  take 
a  more  prominent  position  in  the  organization  of  sense- 
experience  than  they  do  in  man. 

In  the  case  of  those  animals — like  the  rabbit,  for  example 
— where  the  eyes  ate  so  situated  that  they  cannot  combine 
in  binocular  vision,  one  must  suppose  that  the  image  which 
falls  upon  the  most  sensitive  area,  or  yellow  spot,  of  one  eye, 
suggests  the  focal  impression ;  while  that  which  falls  on  the 
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similar  spot  in  the  other  eye  is  marginal  to  its  conscious 
consentience.  In  them  the  binocular  factor  in  sensing 
distance  must  be  absent,  and  distance  must  be  sensed 
through  the  synthetic  correlation  of  retinal  impulses  and 
motor  impulses  of  monocular  accommodation.  This  is  how 
the  man  who  has  lost  one  eye  senses  visual  distance,  aided 
of  course  by  suggestions  of  relative  size,  the  effects  of  haze, 
and  other  such  representative  factors.  It  is  certain  that  the 
binocular  factor  is  not  essential  for  the  sensing  of  distance, 
for  the  chick,  in  which  this  factor  is  absent,  soon  strikes 
with  great  accuracy  at  a  minute  object.  Still  it  is  probably 
a  great  advantage.  If  you  hold  a  chameleon  on  your  finger 
near  a  fly,  within  striking  distance  with  his  long  and  flexible 
tongue,  he  never  strikes  till  both  eyes  converge  upon  the 
insect.  The  tip  of  the  tongue  is  practically  shot  out  like  a 
projectile,  and  the  accuracy  of  correlation  of  sense-data,  and 
co-ordination  of  motor  impulses  for  the  innervation  of  the 
muscles,  are  alike  remarkable. 

Nothing  is  more  admirable  than  the  skill  of  animals. 
One  may  watch  by  the  hour  with  ever  renewed  delight  the 
marvellously  delicate  adjustments  involved  in.  the  sailing 
flight  of  sea-gulls.  I  once  saw  at  the  Cape  a  seabird 
chasing  another  that  had  secured  a  fish.  Hard-pressed  the 
smaller  bird  dropped  its  prey,  and  with  a  swoop  the  other 
caught  it  in  the  air  and  sailed  off  with  its  stolen  meal.  An 
American  observer,  Mr  J.  Lancaster,  describes  in  the 
American  Naturalist*  the  following  scene.  "  A  fine  specimen^ 
of  the  fish-hawk  swooped  on  a  fish,  which  soon  left  J^gg 
native  element  and  swung  aloft  in  the  bird's  talc 
hawk  began  its  homeward  journey.  But  nor 
appeared  upon  the  scene.  A  black  creatuij 
all  wings,  dropped  from  above  and  confronted  the  haw£, 
which  at  once  let  go  its  prey   and  uttered  a  scream  so 


*  For  March  J 886,  quoted  in  Nature,  vol.  xxxiii.  p.  520. 
L' 
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brimful  of  mortal  terror  as  to  excite  one's  pity.  The  hawk 
was  not  struck,  and  it  made  off  in  wild  haste  for  shore. 
The  intruder  was  a  frigate-bird,  which  seized  the  dropped 
fish  in  its  beak  long  ere  the  prey  reached  the  water,  and 
then,  with  a  sweep  of  exquisite  grace,  on  tense  wings,  front- 
ing a  mild  breeze,  the  corsair  was  lifted  half  a  mile  into  the 
air.  A  bite  was  taken  from  the  fish  by  a  wringing  motion 
of  the  bird's  head,  which  sent  the  carcass  whirling.  The 
morsel  being  swallowed,  the  bird,  folding  its  wings  tightly 
to  its  body,  dropped  swiftly  after  the  fish,  seized  it,  again 
swept  upwards,  and  then  the  performance  was  repeated  till 
the  meal  was  over."  Every  motion  of  birds  in  their  flight 
is  full  of  exquisite  skill.  Watch  the  swirlings  of  the  swifts 
in  the  summer  air;  hundreds  of  insects,  invisible  to  you, 
are  being  seized  in  a  flight  that  is  estimated  at  not  less  than 
a  hundred  miles  an  hour.  Many  of  my  readers  must  have 
watched  at  the  zoological  gardens,  the  skill  with  which  the 
darter  or  snake-bird  (Plotus)  pursues  fish,  and  captures 
them  beneath  the  water,  in  the  large  tank  at  the  end  of  the 
fish-house,  or  the  skill  with  which  the  sea-lion  catches  the 
morsels  which  the  keeper  throws  him.  I  watched  the  other 
day  the  unfailing  accuracy  with  which  an  Irish  terrier 
followed,  and  invariably  caught  at  full-speed,  a  ball  which 
his  master  flung  for  him  across  the  open  down;  and  I 
admired  it  all  the  more  because  I  had  been  teaching  a  fox- 
terrier  to  do  this,  and  knew  that  such  skill  is  not  to  be 
acquired  in  a  day  or  a  week.  One  of  the  most  striking 
examples  of  combined  intelligence  and  skill,  and  one  which 
is  rendered  more  striking  by  contrast,  is  the  way  in  which  a 
sheep-dog  works  the  relatively  unintelligent  sheep  on  a 
steep  and  broken  mountain-slope.  Whether  we  regard  the 
natural  skill  of  wild  animals,  or  the  skill  domesticated 
animals  display  under  human  guidance  and  for  the  servic 
of  man,  we  cannot  fail  to  admire,  if  not  to  wonder.  An 
since   this  skill   is   unquestionably   a   matter   of  sense 
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experience,  it  will  be  well  to  consider  carefully  its 
psychological  aspects. 

In  the  first  place  it  should  be  noticed  that  although, 
as  we  shall  see  more  clearly  in  the  next  two  chapters,  skill 
is  displayed  in  virtue  of  the  possession  of  an  organic 
mechanism  which  is  inherited,  and  although  the  perform- 
ance of  all  the  essential  activities  is  founded  on  a  basis  of 
an  innate  automatism,  yet  all  the  accurate  finish  and  final 
touches  of  perfection  are  the  result  of  individual  acquisition. 
And  it  should  be  further  noticed  that  this  individual 
acquisition  is  something  more  than  and  something  other 
than  the  increased  smoothness  of  working  of  a  piece  of 
automatic  mechanism.  A  new  machine  works  better  after 
it  has  been  running  for  a  while;  but  the  perfecting  of 
animal  skill  is  something  more  than  this.  I  would  ask  any- 
one who  is  inclined  to  doubt  this,  and  to  regard  animal 
activity  as  perfected  automatism,  to  teach  a  dog  to  race 
after  and  catch  a  ball  as  it  flies  and  bounds  over  a  lawn. 
He  will,  if  I  mistake  not,  be  forced  to  conclude  that  the 
individual  acquisition  of  skill  through  practice  is  not  merely 
an  increase  in  the  smoothness  of  working  of  the  automatic 
mechanism,  but  involves  a  delicate  power  of  control  over 
the  motor  apparatus.  If  we  call  this  perfected  automatism, 
we  should  remember  that  the  automaton  is  one  which  profits 
by  experience.  And  it  is  well  to  bear  in  mind  that  the  words 
"automaton"  and  "automatic"  are  used  in  two  somewhat 
different  senses.  An  automaton  is  defined  as  "a  self- 
moving  machine,"  and  automatic  as  "  having  the  power  of 
moving  itself."  If  now  we  lay  stress  on  the  self-moving,  we 
have  one  sense  in  which  the  word  is  used.  In  this  sense 
I  am  quite  prepared  to  regard  myself  and  animals  as 
conscious  automata.  But  if  stress  be  laid  on  the  machine, 
then  the  word  automatic  acquires  the  connotation  of 
mechanical  uniformity  of  action.  In  this  sense  I  do  not 
regard  myself  and  animals  as  automata.    It  is  not  for  me 
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to  decide  between  these  two  uses.  I  shall,  however,  myself 
in  this  book  use  the  words  "  automaton  "  and  "  automatic  I 
in  the  sense  in  which  they  imply  mechanical  uniformity  of 
response.  I  shall  speak  in  the  next  chapter  of  the  just- 
hatched  chick  as  a  little  automaton,  meaning  thereby  that 
in  virtue  of  its  organic  mechanism  it  responds  like  an 
accurately  made  and  nicely  contrived  machine  to  certain 
stimuli.  And  I  shall  use  the  word  "automatism"  in 
antithesis  to  control.  The  automatic  act  may  be  accom- 
panied by  consciousness,  but  the  controlled  act  is  guided  by 
consciousness.  And  I  think  there  can  be  no  question  that 
the  perfecting  of  an  act  of  skill  is  under  the  guidance  and 
control  of  consciousness. 

There  are  two  factors  in  the  perfecting  of  skill, — the  one 
is  the  nice  correlation  of  sensory  data ;  the  other  is  the  co- 
ordination of  motor  impulses  or  of  muscular  adjustments. 
The  delicacy  of  this  co-ordination,  itself  dependent  on  a 
like  delicacy  of  correlation  of  sensory  data,  is  seen  in  the 
products  of  human  art,  in  etching,  engraving,  wood-carving, 
or  violin  playing.  Nor  is  it  only  seen  in  the  play  of  the 
more  refined  finger-muscles ;  it  is  seen  also  in  what  we  are 
apt  to  regard  as  the  coarser  and  grosser  muscles  of  the 
trunk.  The  cricketer,  the  bicyclist,  the  gymnast;  the 
angler,  the  archer,  and  the  marksman  at  the  rifle-butts ;  all 
these  illustrate  the  pitch  of  accuracy  which  the  co-ordination 
of  many  and  differently  situated  muscles  may  reach.  Let 
us  take  the  rifleman  for  further  illustration.  At  a  range  of 
1000  yards,  a  deviation  of  the  muzzle  of  the  rifle  by  less 
than  of  an  inch  involves  a  deflection  of  the  bullet  when 
it  hits  the  target  of  six  inches  from  the  centre  of  the  bull. 
The  rifleman,  we  will  suppose,  is  lying  down  prone,  support- 
ing his  elbow  on  the  ground,  and  grasping  the  rifle,  say 
half-way  between  the.  fulcrum,  where  the  stock  is  held  to 
the  shoulder,  and  the  free  muzzle  of  the  piece.  A  deviation 
of  the  muzzle  by       of  an  inch  to  left  or  right  involves, 


THE  SENSE-EXPERIENCE  OF  ANIMALS.  1 65 

therefore,  a  deviation  of  the  hand  by  half  this  amount,  or 
of  an  inch.  But  the  hand  moves  around  the  axis  of 
the  arm,  and  is  carried  at  the  end  of  a  lever  consisting  of 
the  fore-arm  from  elbow  to  wrist,  and  this  movement  is 
effected,  in  the  main,  by  muscles  around  the  shoulder.  A 
relatively  small  movement  of  the  point  of  insertion  of  one 
of  these  muscles  produces  a  relatively  large  movement  of  the 
hand  and  wrist.  Hence  there  is  certainly  no  exaggeration — 
nay  rather,  we  are  probably  far  within  the  mark — in  saying 
that  the  skilful  marksman  has  his  motor  co-ordination  under 
control  to  within  the  500th  if  not  the  1000th  part  of  an 
inch ;  and  this  in  the  play  of  muscles  which  would  not 
generally  be  regarded  as  susceptible  of  the  highest  delicacy 
of  such  co-ordination.  Nor  is  the  accuracy  of  co-ordination 
more  remarkable  than  the  rapidity  with  which  in  some 
cases  it  is  effected.  Instance  the  violinist  playing  a  rapid 
passage  at  sight,  the  swordsman  whose  life  depends  on 
accurate  and  rapid  parry,  or  the  cricketer  at  the  wicket  who 
has  made  all  the  co-ordinations  necessary  for  cutting  the 
ball  in  the  second  or  so  that  elapses  between  its  delivery 
and  its  reaching  the  crease.  Or  instance,  in  the  animal 
world,  the  dog  catching  the  flying  ball,  or  the  swift  sweeping 
down  on  minute  insects. 

Such  cases  as  those  of  the  swordsman  and  the  cricketer 
serve  to  bring  out  another  feature  in  perfected  skill,  namely, 
the  suggestive  value,  through  the  organization  of  experience, 
of  the  initial  stages  of  the  action,  the  effects  of  which  are  to 
be  met  by  the  skill,  and  the  part  performance  of  the  answer- 
ing action  in  advance.  Shortly  after  the  ball  has  left  the 
hand  of  the  bowler,  the  batsman  is  prepared  to  strike  in  a 
certain  way.  Of  course,  he  is  still  on  the  alert ;  for  the  ball 
may  shoot,  and  this  will  necessitate  a  rapid  and  special 
co-ordination.  So,  too,  the  swordsman  knows  from  the  first 
movement  of  his  adversary's  point  what  is  likely  to  follow, 
and  the  antagonist  he  fears  most  is  the  master  of  newly 
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devised  methods.  And  so,  too,  when  we  watch  two  dogs 
fighting,  or  two  well-matched  cocks  in  a  farm-yard,  we  see 
how  every  movement  and  every  initial  stage  of  attack  are 
closely  watched  and  call  forth  the  answering  movements, 
which  are  in  turn  not  less  closely  watched  by  the  antagonist. 

Now  I  suppose  we  may  take  it  for  granted  that  the  per- 
fecting of  skill  under  conscious  guidance  cannot  be  effected 
unless  the  net  results  of  motor  co-ordination  come  within 
the  ken  of  consciousness.  But,  seeing  how  delicate  is  the 
co-ordination  of  motor  impulses,  which  must  often  be  very 
numerous,  it  is  at  first  sight  somewhat  remarkable  that  it  is 
seemingly  only  of  the  net  results,  scarcely  at  all,  if  at  all,  of 
the  details,  that  consciousness  is  aware.  Take,  for  example, 
the  case  of  the  rifleman,  which  we  briefly  considered.  I 
doubt  whether  many  marksmen  could  tell  us,  in  the  absence 
of  experiment  and  observation  specially  directed  to  this  end, 
whether  the  muscular  adjustments,  the  net  results  of  which 
he  is  consciously  or  subconsciously  utilizing,  occur  mainly  in 
the  wrist,  in  the  forearm,  in  the  upper  arm,  or  in  the 
shoulder.  Perhaps  the  last  muscles  he  would  think  of 
particularizing  are  those  around  the  shoulder-blade.  But  if 
he  were  wise  enough  to  state  only  what  he  actually  experi- 
ences, he  would  probably  say,  "  I  am  only  aware  generally 
of  certain  effects  upon  the  direction  of  the  rifle;  I  am 
unaware  of  any  of  the  details  of  the  process."  But  though 
in  practical  experience  we  are  unaware  of  these  details,  it  is 
just  these  details  which  give  accuracy  to  the  general  adjust- 
ment of  the  net  results  as  a  whole.  And  psychology  must 
attempt  to  explain  this  seeming  paradox. 

Let  us  first  notice  what  a  boon  it  is  to  consciousness  that 
it  has  not  to  deal  with  all  the  details.  How  many  muscles 
are  concerned  in  maintaining  a  man  in  the  erect  position 
when  he  is  standing  at  ease  I  do  not  profess  to  know.  But 
I  question  whether  there  is  a  physiologist  living  who  could 
give  an  accurate  diagrammatic  representation  of  the  relative 
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intensity  of  the  innervation  of,  let  us  say,  a  hundred  of  the 
most  important  of  these  muscles.  And  when  a  man,  instead 
of  quietly  standing  at  ease,  walks,  or  runs,  or  cuts  a  ball  at 
cricket,  the  duly  graduated  intensities  of  the  series  of  innerva- 
tions involved  are  quite  beyond  our  powers  of  descriptive 
analysis.  And  yet,  what  more  easy  than  to  walk,  or  run,  or 
even  make  a  decent  cut  at  cricket  ?  It  is  a  great  boon  that 
all  the  subtle  details  are  left  to  physiological  co-ordination, 
while  consciousness  is  free  to  deal  only  with  the  net  results, 
or  groups  of  co-ordinations  as  wholes;  that  a  number  of 
physiological  impulses  conspire  to  form  a  single  motor- 
sensation. 

And  the  method  employed  by  consciousness  is  the  method 
of  trial  and  error.  Take  the  case  of  the  marksman.  His 
object  is  to  find  that  motor  adjustment  which  shall  produce 
certain  effects  in  his  visual  field,  so  that,  on  a  still  day,  the 
sights  and  the  centre  of  the  bull  are  in  a  right  line.  And 
when,  by  trial  and  the  selection  of  the  successful  adjust- 
ment, he  reaches  the  desired  result,  he  has  to  exercise 
control  over  the  motor  adjustment  so  as  to  prevent  its 
falling  away  from  accuracy.  That  the  net  results  of  the 
motor  adjustments  are  really  felt,  and  accurately  felt,  seems 
to  be  conclusively  shown  by  such  an  experiment  as  the 
following.  Stand  before  a  target  with  a  pistol.  Having 
taken  a  view  of  the  target,  shut  the  eyes,  raise  the  pistol,  and 
fire,  You  will  perhaps  be  surprised  at  the  comparative 
accuracy  of  your  aim.  You  have,  however,  fired  too  high, 
and  to  the  left.  Fire  again  under  similar  conditions.  You 
will  find  that  you  have  corrected,  probably  over-corrected, 
your  previous  error.  And  this  you  could  not  possibly  have 
done  unless  the  net  results  of  the  motor  adjustments  had 
been  represented  in  consciousness  with  very  considerable 
accuracy. 

We  are  perhaps  apt  to  be  misled  by  the  fact  that  motor 
adjustments,  except  for  physiological   and  psychological 
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purposes,  are  seldom  matters  which  we  attempt  to  describe 
or  explain  to  our  neighbours.  Through  language  we  come 
to  live  in  such  a  world  of  description  and  explanation,  that 
we  are  in  danger  of  fancying  that  what  we  do  not  deal  with 
in  these  ways  does  not  come  into  consciousness  at  all.  Now 
it  is  one  of  the  characteristic  peculiarities  of  skill,  that  you 
cannot  effectually  describe  or  explain  how  the  motor  adjust- 
ments are  to  be  made.  Hence  it  comes  that  five  minutes' 
demonstration  is  worth  more  than  five  hours'  talking  where 
the  object  is  to  impart  skill.  It  is  of  comparatively  little  use 
to  describe  or  explain  how  a  skilled  feat  is  to  be  accom- 
plished ;  it  is  far  more  helpful  to  show  how  it  is  done.  And 
when  we  do  describe  or  explain,  we  do  so,  not  in  terms  of 
the  motor  adjustments  themselves,  but  of  their  visible  effects. 
In  teaching  a  boy  to  play  billiards,  we  mingle  some  descrip- 
tion with  our  demonstration ;  but  what  we  describe  is  not 
the  motor  adjustments,  but  their  effects.  We  say,  "Strike 
your  own  ball  here,  moderately  hard,  and  aim  to  hit  the  red 
on  this  chalk  mark  I  made  on  it."  He  plays,  and  fails.  We 
explain  that  the  failure  was  due  to  his  striking  his  own  ball 
too  hard,  and  the  red  too  centrally  and  fully,  and  bid  him 
try  again.  Gradually,  by  trial  and  error,  he  acquires  the 
skill  we  would  impart.  But  his  attention  has  been  fixed 
throughout  on  the  effects  of  the  motor  adjustments,  not  on 
the  motor  adjustments  themselves.  He  would  find  it 
exceedingly  difficult  to  describe  these  motor  adjustments  as 
such.  And  he  might  even  fancy,  like  some  worthy  people 
whom  I  have  met,  that  they  do  not  enter  the  conscious  field 
at  all.  Experiment  and  observation  directed  to  that  end 
would  soon,  however,  convince  him,  if  he  cared  to  look  into 
the  matter,  that  they  are  not  only  not  unfelt,  but  that  they 
are  felt  with  an  accuracy  that  is  somewhat  surprising.  They 
are,  however,  habitually  marginal  in  consciousness,  and  only 
for  purposes  of  psychological  analysis  are  dragged  into  the 
focus. 
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A  good  example  of  motor  adjustments,  which  though 
marginal  are  certainly  not  unfelt  in  their  net  results,  is 
afforded  by  the  production  of  the  voice  in  singing.  And 
here  no  description  nor  explanation  is  of  much  service.  We 
sound  or  sing  a  note  to  a  child.  At  first  the  attempts  to 
reproduce  the  same  note  are  perhaps  somewhat  wild.  The 
voice  pitches  now  here  now  there,  now  too  high  and  now 
too  low.  But  after  some  attempts,  and  often  some  sliding, 
the  note  is  caught,  and  is  then  held  to  with  some  steadiness, 
if  the  child  have  a  musical  ear.  Gradually  control  is  gained 
over  the  laryngeal  apparatus,  until  the  visual  stimuli  of  a 
vocal  score  suggest  with  accuracy  and  rapidity  a  sequence  of 
intervals,  each  of  which  involves  a  special  motor  adjustment. 
And  these  motor  adjustments  are  certainly  not  unfelt.  I  do 
not  mean  merely  that  the  whole  process  of  learning  to  sing 
at  sight  would  be  inexplicable  if  they  were  unfelt ;  I  mean 
that  I  personally  feel  them  with  great  distinctness.  If  I  am 
looking  over  some  new  songs  in  a  music-shop,  I  quite  clearly 
feel  the  motor  adjustments  necessary  for  singing  the  notes 
set  down,  though  I  do  not  murmur  a  sound.  And  if  the 
song  runs  up  beyond  my  vocal  range,  I  have  an  uncomfort- 
able strained  sensation  in  the  throat.  For  every  note  I  can 
sing  I  have  a  separate  motor-sensation ;  and  this  sensation, 
though  for  psychology  an  undecomposable  element  in  con- 
sciousness, is  physiologically  the  net  result  of  a  great  number 
of  impulses  from  the  several  parts  of  the  larynx.  And  the 
acquisition  of  skill  in  singing  at  sight  involves  the  nice 
correlation  of  these  motor-sensations,  with  certain  visual 
sensations  due  to  stimuli  from  the  vocal  score,  and  certain 
auditory  sensations  which  accompany  the  production  of  the 
voice.  Of  course  this  analysis  is  incomplete.  Motor- 
sensations  accompanying  the  breathing,  and  the  position 
of  the  tongue,  lips,  and  mouth  organs,  require  delicate 
correlation  with  the  laryngeal  and  auditory  sensations ;  and 
no  doubt  there  are  further  subsidiary  correlations. 
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I  have  said  so  much  concerning  skill,  because,  in  the 
correlations  it  involves,  we  have  some  of  the  most  delicate 
and  finished  results  of  the  selective  synthesis  of  sense- 
experience  or  consentience.  And  I  have  said  so  much 
concerning  the  human  aspects  of  skill  because  it  is  necessary, 
in  accordance  with  the  method  of  interpretation  adopted  in 
this  work,  to  study  the  psychology  of  skill  at  first  hand  in 
order  that  we  may  infer  what  takes  place  in  the  minds  of 
animals.  I  think  there  can  be  no  question  that  the  acqui- 
sition of  perfected  skill  by  the  dog  or  the  elephant,  by  the 
beaver,  the  swift,  or  the  snake-bird,  is  effected  in  analogous 
ways  to  those  by  which  it  is  effected  in  man,  excepting  in 
so  far  as  in  man  there  is  a  certain  amount  of  guidance  by 
description  and  explanation.  This  factor  is  certainly  absent 
in  animals.  No  one  ever  taught  a  dog  to  perform  the 
simplest  trick  by  describing  or  explaining  how  it  is  done. 
Animals  have  to  rely  first  on  the  internal  promptings  to 
satisfy  hunger  or  other  emotional  affections;  secondly,  on 
parental  guidance;  and  thirdly,  on  the  influence  of  what 
has  been  termed  tradition — that  is,  the  continuity  of  habit 
in  a  community.  Animals  which  live  in  herds,  packs,  or 
flocks,  are  born  into  a  community  which  perform  certain 
actions  in  certain  ways,  and  through  imitation  of  these 
traditional  proceedings  they  have  a  strong  tendency  to  act 
in  like  manner.  But  the  acquisition  of  skill,  however 
prompted,  is  essentially  the  individual  perfecting  under 
conscious  control,  of  activities,  the  basis  of  which 
is  an  inherited  aptitude.  This  perfecting  involves  the 
correlation  of  sense-data,  visual,  auditory,  olfactory,  and  so 
forth,  on  the  one  hand,  and  motor  on  the  other  hand ;  and 
it  is  furthermore  inexplicable  in  the  absence  of  motor- 
sensations  which  enter,  if  only  marginally,  into  the  field  of 
conscious  experience. 

It  is  through  skill,  and  the  application  of  skill,  that 
animals  deal  so  successfully  with  their  environment.  For 
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when  skill  has  been  acquired  its  application  is  based  on 
association  under  the  varied  and  varying  conditions 
of  sense-experience.  The  application  is  essentially  a 
practical  matter  in  accordance  with  the  needs  and  require- 
ments of  a  life  that  is  full  of  vicissitudes.  By  the  more 
intelligent  animals  every  favourable  association  is  utilized 
and  becomes  a  factor  in  the  further  development  of  experi- 
ence. In  future  chapters  the  nature  and  range  of  intelligent 
adaptation  to  circumstances  will  come  under  our  notice  and 
will  receive  fuller  illustration.  All  such  intelligent  adapta- 
tion falls  within  the  range  of  sense-experience,  which  deals 
with  sense-data  of  all  kinds,  and  correlates  them  for  the 
purposes  of  practical  guidance,  thus  enabling  the  animal  to 
carry  out  its  life-activities  and  to  meet  the  varying  exigencies 
of  a  complex  environment. 

In  conclusion,  it  should  be  remembered  that  both  in  the 
delicacy  of  their  sensory  endowment  and  in  the  ability  to 
deal  with  that  environment  by  sense-experience,  animals  are 
probably  in  some  respects  distinctly  in  advance  of  man. 
Witness  the  delicacy  of  the  sense  of  smell  in  some  animals 
enabling  them  to  do  that  which  no  man  could  do  so  wrell. 
I  think  it  not  at  all  improbable  that  their  powers  of  rapid 
flight  in  the  free  medium  of  the  air  have  induced  in  birds  a 
delicacy  and  high  specialization  of  the  sense  of  direction  of 
the  movements  of  the  body  as  a  whole,  of  which  we  slow 
treaders  of  the  ground  can  scarcely  form  any  conception. 
And  this  perhaps  is  a  factor  in  that  most  difficult  and  com- 
plex question, — one  that  involves  a  good  deal  more  than 
instinct  only, — I  mean  the  migration  of  birds.  Very  possibly 
our  own  endowment,  in  this  sense  of  direction  of  movement, 
is  very  degenerate ;  still  more  probably  we  civilized  folk  do 
not  make  much  use  of  the  sensory  endowment  that  we  have, 
relying  rather  on  our  knowledge  through  spatial  perceptions 
and  conceptions  than  on  our  native  powers  of  sense- 
experience.    Savages  who  in  their  daily  life  make  more  use 
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of  these  native  powers,  and  explorers  who  are  led  by  circum- 
stances to  cultivate  these  powers,  have  a  sense  of  direction 
that  the  city  clerk  has  allowed  to  lie  dormant  and  unused. 
He  does  not  cultivate  the  delicate  use  of  his  membranous 
labyrinth,  with  its  semi-circular  canals.  Animals  do  culti- 
vate the  use  of  this  sense-organ,  and  probably  elements 
contributed  thereby  enter  into  the  organised  and  correlated 
field  of  sense-experience  in  a  way  at  which  we  can  but  dimly 
guess. 
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CHAPTER  XI. 
AUTOMATISM  AND  CONTROL. 
E  have  already  learnt  that  from  all  parts  of  the 


surface  of  the  body, — from  eye,  ear,  nose,  and 
palate,  from  the  muscles,  joints,  and  internal  viscera, — there 
run  nerves — ingoing  or  afferent  nerves — which  are  in  direct 
connection  with  the  spinal  cord  and  the  brain.  These 
nerves  are  the  channels  along  which  impulses  may  be  trans- 
mitted to  the  nerve-centres.  Within  these  nerve-centres 
molecular  disturbances  are  thereby  caused,  as  the  result  of 
which  further  impulses  are  transmitted  down  other  nerves 
— outgoing  or  efferent  nerves — to  muscles,  which  are  thus 
stimulated  to  contraction;  or  to  glands,  which  are  stimulated 
to  secretion.  It  is  generally  believed,  as  the  result  of  many 
observations  and  experiments,  that  consciousness  is  not 
associated  with  the  transmission  of  impulses  along  the 
nerves ;  but  that  when  the  molecular  thrill  reaches  the 
brain,  or  some  part  of  it,  there^  under  appropriate  conditions, 
consciousness  emerges. 

The  group  of  structures  consisting  of  (1)  afferent  nerve, 
with  its  sensory  termination,  (2)  nerve-centre,  and  (3) 
efferent  nerve,  with  its  motor  or  other  termination,  is  spoken 
of  as  the  nervous  arc.  It  is  called  into  activity  by  a  stimulus 
applied  to  the  sensory  termination  of  the  afferent  nerve, 
and  the  motor  or  other  result  of  its  activity  is  spoken  of  as 
the  response.  The  response  is  always  more  or  less  complex, 
involving  the  balanced  and  nicely  regulated  action  of  several, 
often  many,  muscles.  And  it  is  clear  that  the  balanced 
action  of  several  muscles  must  be  due  to  the  transmission  to 
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them  of  separate  impulses  duly  graduated  in  intensity.  The 
graduation  of  the  outgoing  impulses,  as  the  result  of  the 
receipt  of  incoming  impulses,  is  effected  in  and  by  the 
nerve-centre,  and  is  spoken  of  as  co-ordination ;  and  this 
co-ordination  may  or  may  not  be  accompanied  by  conscious 
control.  It  is  with  the  nature  and  the  relations  of  co- 
ordination and  control  that  we  have  to  deal  in  this  chapter. 
But  wTe  must  deal  with  them  in  mere  outline,  and,  so  to 
speak,  diagrammatically.  The  physiology  of  the  question  is 
difficult  and  full  of  technicalities  •  and  to  a  large  extent  it  is 
external  to,  though  closely  bordering  on,  psychology.  Un- 
fortunately, too,  the  exact  relations  of  physiological  processes 
to  the  states  of  consciousness  which  we  experience  are  still 
obscure  and  in  large  degree  conjectural.  I  can  only  give 
the  view  which  appears  to  me  the  most  probable  and  that 
which  is  in  best  accord  with  known  facts,  not  a  tithe  of 
which  can  be  here  adduced. 

There  can  be  little  or  no  question  that  what  one  may 
term  the  groundwork  of  co-ordination  is  a  matter  of  in- 
herited organic  structure  in  the  nerve-centres.  Hence,  not 
infrequently,  co-ordinated  responses  to  stimuli  are  tolerably 
perfect  at  or  very  soon  after  birth.  In  all  the  higher 
mammals  the  exceedingly  complex  series  of  motor  operations 
concerned  in  sucking  and  swallowing  is  at  birth  performed 
with  sufficient  exactitude  to  ensure  the  continuance  of  life. 
The  little  pig,  or  the  baby  hippopotamus,  can  very  soon  run 
about  with  surprising  assurance.  The  human  infant,  though 
it  is  so  much  more  helpless,  clings  to  your  fingers  with 
tenacious  and  well-regulated  grip,  and  will  hang  suspended 
for  a  couple  of  minutes.  Even  the  sneeze  with  which 
it  greets  the  world,  its  cries,  and  the  seemingly  aimless 
movements  of  its  limbs  involve  co-ordination  more  or  less 
perfect. 

It  is,  however,  especially  in  those  young  birds  which,  like 
the  chick,  undergo  prolonged  development  within  the  egg, 
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and  are  hatched  in  a  fairly  advanced  state  of  organic 
development,  that  inherited  co-ordination  of  response  is 
shown  in  its  most  marked  form.  If  a  chick,  hatched  out  in 
an  incubator,  be  kept  secluded  from  the  world  for  twenty- 
four  hours  or  so  and  then  be  placed  under  observation,  it 
will  "cheep,"  walk,  and  peck  with  fair  but  not  complete 
accuracy  at  crumbs  or  bits  of  white  of  egg.  If  a  fly  with 
clipped  wings  be  placed  before  it  the  chick  will  follow  and 
peck  at  it,  catching  it  perhaps  at  the  sixth  or  seventh  peck 
and  swallowing  it.  If  water  be  placed  before  the  chick  in 
a  shallow  tin  it  will  perhaps  take  no  notice;  but  if  it  be 
induced  to  peck  at  something  in  the  water,  it  will  lift  its 
head  in  the  peculiar  way  fowls  have  when  they  drink.  The 
stimulus  of  water  in  the  beak  gives  rise  to  a  very  special 
co-ordinated  response  involving  a  great  number  of  muscles. 
Now  in  this  and  other  such  actions,  the  first  ti?ne  each  is 
performed^  the  chick  would  seem  to  be  a  little  automaton, — 
no  doubt  a  conscious  automaton  in  so  far  as  the  performance 
of  the  activity  in  question  is  accompanied  by  consciousness, 
but  none  the  less  an  automaton  in  the  sense  that  it  performs 
the  action  merely  in  virtue  of  its  living  organic  structure, 
because  it  is  a  piece  of  beautifully  delicate,  going  mechanism. 
The  action  is  automatic  as  opposed  to  controlled.  For  it  does 
not  seem  possible  for  control  to  be  exercised  over  an  activity 
in  the  absence  of  any  experience  of  the  nature  of  that 
activity.  It  may  indeed  be  suggested  that  ancestral  ex- 
perience of  the  performance  of  such  activities  may  be 
inherited  by  the  chick.  But  I  hold  that  the  hypothesis 
of  inherited  experience  is  unsupported  by  evidence  and 
unnecessary,  since  the  facts  may  be  more  simply  explained 
on  the  view  I  am  here  advocating.  What  is  inherited  is 
organic  structure  fitting  the  organism  for  the  automatic  per- 
formance of  complex  activities,  the  co-ordination  of  which  is 
moderately  accurate  from  the  first.  The  initial  performance 
of  the  activity  is,  however,  accompanied  by  consciousness  ; 
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and  here  we  have  the  primary  basis  in  experience  for  the 
subsequent  control  of  the  activity  in  question. 

For  no  one  can  watch  the  development  of  chicks  or  other 
young  animals  during  the  early  days  of  their  life,  without 
obtaining  abundant  evidence  of  control.  Chicks,  for  ex- 
ample, at  first  peck  indiscriminately  at  almost  everything 
that  catches  their  eye,  notably  at  their  own  excrement.  But 
this  is  bitter  or  unpleasant  to  them.  And  you  may  watch 
the  stages  of  gradual  avoidance  of  pecking  at  this  material, 
ranging  from  mere  hesitation  to  complete  neglect.  Lady- 
birds are  at  first  picked  up,  and  then  dropped  with  some 
comical  wiping  of  the  bill  on  the  ground ;  very  soon  they 
are  left  quite  untouched,  and  apparently  unnoticed.  These, 
though  simple  cases,  are  examples  of  activities  under  control 
as  the  result  of  experience.  And  while  nasty  things  are  thus 
avoided,  nice  things  are  seized  with  increasing  avidity  and 
eagerness.  Here,  in  fact,  we  have  in  simple  expression  that 
which  is  the  essential  feature  of  control,  the  inhibition  of 
activities  which  are  distasteful  and  associated  with  discom- 
fort, and  the  conscious  reinforcement  of  activities  which  are 
pleasurable  and  lead  to  satisfactory  results. 

The  question  now  arises :  Can  we  distinguish  between 
nerve-centres  whose  function  is  the  automatic  co-ordination 
of  activities,  and  other  nerve-centres  which  are  associated 
with  the  function  of  control  ?  With  a  view  to  finding  an 
answer  to  this  question,  let  us  run  briefly  over  some  of  the 
chief  features  of  the  anatomical  structure  of  the  central 
nervous  system.  In  the  first  place,  there  is  the  spinal  cord, 
lying  within  and  protected  by  the  arches  of  the  vertebral 
column.  Communicating  with  it  there  are  a  number  of 
spinal  nerves,  each  of  which  just  before  joining  the  cord 
divides  into  two  so-called  roots,  of  which  one,  that  nearer 
the  mid-line  of  the  back,  contains  the  afferent  fibres ;  while 
the  other,  or  ventral  root,  is  composed  of  efferent  fibres. 
The  cord  itself  consists  of  right  and  left  halves,  connected 
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each  with  the  other  by  narrow  central  bridges  of  nervous 
matter.  The  essential  structures  in  each  half  are, — First,  an 
internal  nervous  tangle  of  delicate  fibrils,  some  of  which  are 
connected  with  conspicuous  nerve-cells,  the  tangle  and  the 
cells  constituting  the  grey  matter.  This  is  to  be  regarded  as 
a  series  of  connected  co-ordinating  centres,  but  whether  the 
conspicuous  cells  are  mainly  instrumental  in  co-ordination, 
or  whether  their  function  is  chiefly  that  of  maintaining  in 
due  order  the  nutrition  of  the  nerve-fibres  and  fibrils,  is  an 
unsettled  point.  Secondly,  external  to  the  grey  matter  are 
longitudinal  tracts  of  fibres  running  up  and  down  the  cord, 
one  of  which  lying  on  the  dorsal  side  may,  for  reasons  which 
will  shortly  appear,  be  particularized.  It  is  termed  the  pyra- 
midal tract.  This  and  other  tracts  constitute  the  so-called 
white  matter  of  the  cord.  Thirdly,  there  are  the  bridges  of 
nervous  matter  connecting  the  two  halves  of  the  spinal  cord. 

Traced  upwards,  the  cord  expands  at  the  base  of  the 
skull  to  form  the  lowest  part  of  the  brain,  termed  the  bulb 
or  medulla  oblongata.  Here  the  internal  grey  matter,  of 
increased  size,  and,  external  to  it,  the  white  matter,  are  still 
recognizable ;  the  pyramidal  tract  is  conspicuous,  and  to  a 
large  extent  crosses  over,  right  to  left  and  left  to  right. 
Above  the  bulb,  lying  between  it  and  the  large  cerebral  hemi- 
spheres, is  a  complex  series  of  nerve-centres  with  tracts  of 
fibrous  white  matter,  which  it  must  suffice  for  us  to  group 
together  as  the  "lower  brain  centres."  Here  and  in  the 
bulb  are  the  centres  in  association  with  the  optic  nerve  and 
with  the  cranial  nerves  coming  from  tongue,  palate,  ear,  and 
the  skin  of  the  face;  and  going  to  the  muscles  of  eye, 
tongue,  and  jaws,  and  to  the  larynx,  lungs,  heart,  and 
stomach.  But  these  only  form  a  small  proportion  of  the 
grey  matter  of  these  centres.  A  far  larger  proportion  is 
composed  of  a  nervous  tangle,  concerned,  as  we  shall  pre- 
sently see,  with  the  co-ordination  of  activities,  and  receiving 
from  all  parts  of  the  cord  ascending  or  afferent  impulses  by 

M  / 
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a  special  tract,  the  so-called  "  median  posterior  tract."  Right 
through  these  lower  parts  of  the  brain  run  strands  of  fibres 
continuous  with  those  to  which  allusion  has  more  than  once 
been  made  as  constituting  the  pyramidal  tract. 

The  highest  brain-centres  are  the  cerebral  hemispheres. 
These,  as  one  of  our  greatest  living  physiologists  has  said, 
seem  to  stand  apart  from  the  rest  of  the  brain.  They  are 
connected  by  tracts  of  fibres  with  the  lower  brain-centres, 
including  the  cerebellum ;  while  the  cortex,  consisting  of 
grey  matter  formed  of  a  nervous  tangle  with  nerve  cells, 
is  directly  connected  with  the  before-mentioned  pyramidal 
tract.  This  tract  consists  entirely  of  outgoing  or  motor 
fibres,  and  by  its  means  the  cerebral  cortex  is  in  direct 
connection  with  the  centres  associated  with  those  cranial 
nerves  which  are  motor  in  function,  and  with  the  centres  of 
the  spinal  nerves  throughout  the  whole  length  of  the  cord. 
These  facts,  then,  have  especially  to  be  noticed  with  regard 
to  the  cerebral  hemispheres ;  first,  that  they  stand  to  some 
extent  apart  from  the  rest  of  the  central  nervous  system; 
and,  secondly,  that  though  there  seems  to  be  no  direct  con- 
nection between  the  sensory  nerves  and  the  cerebral  cortex 
(such  connection  being  indirect  through  the  intervention  of 
lower  brain-centres),  there  is,  by  means  of  the  pyramidal 
tract,  a  direct  connection  between  the  cerebral  cortex  and 
the  motor-centres  of  both  cranial  and  spinal  nerves.  In 
view  of  these  facts,  the  following  hypothesis  suggests  itself : 
— that  the  spinal  cord  and  lower  brain-centres  afford  the 
mechanism  of  co-ordination ;  that  from  this  mechanism 
impulses  pass  upwards  to  the  cerebral  hemispheres  which 
constitute  the  organic  mechanism  for  control ;  and  that  this 
control  is  brought  to  bear  directly  on  the  motor  centres  by 
means  of  the  pyramidal  tract,  The  diagrammatic  repre- 
sentation of  the  nervous  system  given  in  Fig.  1 1  is  drawn 
in  accordance  with  this  view.  The  cerebral  hemispheres  a 
the  top  of  the  figure  are  separated  off  from  the  rest  of  th 
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nervous  system,  and  the  pyramidal  tract  is  separated  from 
the  rest  of  the  spinal  cord.  It  should  be  noted  that  this 
tract  is  relatively  most  marked  in  man ;  it  is  less  well 
developed  in  the  monkey,  still  less  in  the  dog,  and  is 
scarcely  if  at  all  recognizable  in  the  lower  vertebrates.  It  is 
probable,  however,  that  in  all  cases  there  is  some  direct 
motor  communication  between  the  cerebral  hemispheres,  or 
mechanism  of  control,  and  the  several  motor  centres  of  the 
mechanism  of  co-ordination. 

We  must  now  briefly  consider  how 
far  known  facts  of  observation  tend  to 
bear  out  this  hypothesis.  In  the  frog, 
the  cerebral  hemispheres  may  be  re- 
moved without  killing  the  animal,  which 
may  be  kept  alive  for  a  prolonged  period 
after  the  operation.  Such  a  frog  may 
perform  all  the  necessary  and  usual 
bodily  movements  almost  or  quite  as 
well  as  an  unmutilated  animal.  The  re- 
moval of  the  cerebral  hemispheres  does 
not  seem  to  have  materially  modified 
the  mechanism  of  automatic  cp-ordina- 
tion.    The  frog  will  eat  when  food  is 

placed  in  its  mouth,  will  even  Catch  &nd&  Afferent  nerves,  e  Efferent 

swallow  flies  which  come  into  its  neigh-  nerves'  A*<™***«™**' 
bourhood.  If  laid  on  its  back  it  will, 
after  a  few  struggles,  regain  its  natural 
position.  If  stimulated,  it  will  crawl,  and 
leap,  and  avoid  conspicuous  obstacles. 
If  thrown  into  water  it  will  swim 
vigorously  and  for  a  long  period,  and  ^ra;nida\  traa  *° 

...  #         or  j  motor  centres  zn  the  base 

Will  Crawl  OUt  On  a  piece  Of  WOOd  Or  011    of  the  brain  or  'the  spinal 

the  sides  of  the  pool.    Placed  on  a  cord' 

board,  it  will  sit  up  in  the  usual  attitude  ;  but  when  the 

board  is  so  tilted  that  the  body  is  thrown  out  of  equilibrium, 


Fig.  11. 


tracts  of  communication 
between  the  lower  brain- 
centres  bclozu,  and  the  cere- 
bral hemispheres  above. 
Opposite  p  p  are  the  fibres 
by  which  impulses  are 
carried  from  the  cerebral 
hemispheres    through  the 
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the  frog  will  crawl  up  so  as  to  reach  a  secure  position.  By 
constantly  moving  the  board,  the  animal  may  be  kept  on  the 
move  for  an  indefinite  period.  If  its  flanks  be  gently  stroked 
the  frog  will  croak,  answering  to  this  stimulus  with  mechanical 
regularity.  In  all  respects  the  frog  appears  to  be  a  responsive 
automaton,  with  definite  and  accurate  powers  of  co-ordina- 
tion. But  all  volitional  control  of  action  appears  to  have 
been  removed.  The  animal  seems  quite  incapable  of  profit- 
ing by  experience.  If  left  to  itself,  it  will  remain  squatting 
on  the  same  spot  until  it  dies. 

In  warm-blooded  animals  the  effects  of  the  removal  of  the 
cerebral  hemispheres  are  more  serious,  and  it  is  less  easy  to 
keep  them  alive.  In  birds,  however,  when  they  survive  the 
shock,  a  drowsy  sleepy  condition  follows  the  operation.  They 
assume  a  natural  position,  and  only  move  therefrom  on  the 
application  of  a  stimulus.  This  sleepiness  may  pass  by,  and 
the  bird  may  walk  about  restlessly  and  aimlessly,  just  as  the  frog 
swims  when  it  is  placed  in  water.  A  pigeon,  so  deprived  of 
its  cerebral  hemispheres,  will  turn  out  of  her  course  to  avoid 
an  obstacle  ;  but  it  makes  no  difference  whether  the  obstacle  ! 
is  an  inanimate  body,  a  cat,  a  dog,  a  bird  of  prey,  or  another  « 
individual  of  the  same  species.  She  is  sensitive  to  sounds 
as  such,  but  it  matters  not  whether  the  sound  be  the  cooing 
of  a  mate,  the  rattling  of  peas,  or  the  call-whistle  which 
suggests  feeding-time  to  its  uninjured  companions.  The 
male  pays  no  attention  to  the  hen ;  the  mother  takes  no 
notice  of  her  young.  On  the  whole,  then,  the  observations 
which  have  been  made  seem  to  justify  the  view  that  by  the 
removal  of  the  cerebral  hemispheres  the  bird  has  been 
deprived,  not  of  its  power  of  co-ordination,  but  of  its  power 
of  voluntary  control.  And  the  observations  that  have  been 
made  on  mammals,  during  the  short  time  that  they  survive 
the  operation,  do  not  tend  to  negative  but  rather  to  support 
the  view  that  the  loss  of  the  cerebral  hemispheres  involves 
loss  of  voluntary  control  but  not  loss  of  adapted  co-ordina- 
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tion.  Automatism  remains,  but  of  ability  to  profit  by 
experience  there  is  little  or  no  evidence. 

If  we  thus  regard  the  cerebral  hemispheres  as  constituting 
the  organic  mechanism  of  control,  and  the  pyramidal  tract 
as  the  channel  by  means  of  which  control  is  brought  to  bear 
on  lower  centres  of  co-ordination,  we  must  also  unquestion- 
ably regard  the  apparatus  as  delicately  differentiated,  and 
the  differentiations  as  transmitted  by  inheritance.  Much 
admirable  physiological  research  has  been  of  late  years 
directed  to  the  mapping  out  of  the  motor  control  centres  in 
the  cerebral  hemispheres.  These  are  often  spoken  of  as 
motor  centres,  but  the  use  of  the  phrase  control  centres 
more  accurately  suggests  their  true  function.  It  is  note- 
worthy that  the  stimulation  of  the  appropriate  centres  calls 
into  play  not  merely  muscular  contractions  but  co-ordinated 
motor  activities.  And  there  can  be  little  question  that  each 
centre,  either  through  different  nerve-fibres  or  more  probably 
through  the  same  fibres,  has  a  two-fold  function, — that  of 
enforcement  of  the  activity,  and  that  of  inhibition  or  check- 
ing of  the  activity.  How  this  inhibition  is  effected  is  a 
difficult  physiological  problem,  which  does  not  concern  us 
here.  Nor  do  the  details  of  the  mapping  of  the  centres  in 
the  cerebral  cortex  concern  us.  This  is  a  matter  of  brain- 
physiology,  not  of  psychology.  There  is,  however,  one 
physiological,  or  rather  anatomical,  observation  which,  if  it 
be  confirmed,  is  of  great  interest  from  the  psychological 
point  of  view.  It  is  stated  that  in  the  brain  of  the  newly- 
born  infant,  while  the  fibres  running  up  from  the  lower 
brain-centres  to  the  cerebral  hemispheres  and  those  running 
from  the  cortex  to  the  pyramidal  tract  are  already  developed, 
the  "  association  fibres  " — that  is  to  say  the  fibres  running  in 
the  cerebral  hemispheres  from  centre  to  centre — are  not  de- 
veloped but  are  established  in  the  individual  after  the  brain 
has  entered  upon  its  duties  and  its  functional  activity.  This 
anatomical  observation  accords  with  the  psychological  view 
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that  the  association  of  ideas  is  a  matter  of  individual 
establishment,  and  is  not,  at  any  rate  in  its  details,  a  matter 
of  inheritance. 

On  the  hypothesis  which  is  here  adopted,  the  animal 
which  is  deprived  of  its  cerebral  hemispheres  is  a  mere 
automaton  ;  and  the  question  arises  whether,  under  these 
abnormal  conditions,  it  is  a  conscious  automaton.  The 
answer  to  this  question  is,  and  is  likely  to  remain,  wholly 
conjectural.  I  shall  assume  that  it  is  an  unconscious 
automaton,  and  adopt  the  hypothesis  that  consciousness  is 
associated  with  the  molecular  disturbances  which  take  place 
in  the  cerebral  hemispheres.  My  reason  for  taking  this  view 
is  that,  as  it  seems  to  me,  the  primary  aim,  object,  and  pur- 
pose of  consciousness  is  control.  Consciousness  in  a  mere 
automaton  is  a  useless  and  unnecessary  epi-phenomenon. 
As  will  be  seen  in  a  later  chapter,  however,  I  am  very  far 
from  denying  that  some  dim  foreshadowing  of  that  which 
we  know  as  consciousness  is  an  accompaniment  of  the 
functional  activity  of  all  nerve-centres.  But  I  think  that  we 
may  well  regard  this  as  lying  in  the  infra-conscious  region  of 
our  psychical  curve,  and  therefore  as  extra-marginal  to  the 
field  of  our  ordinary  consciousness.  I  assume  then  that  in 
us  and  in  the  higher  animals  (vertebrates)  consciousness  is 
associated  with  the  functional  activity  of  the  cerebral 
hemispheres. 

Let  us  now  go  back  to  our  little  chick  that  pecks  more  or 
less  automatically  at  some  white  unpleasant  substance,  but, 
finding  it  distasteful,  checks  after  a  few  trials  the  motor 
activities  involved  in  pecking  and  leaves  the  substance  alone. 
And  let  us  endeavour  to  represent  in  a  diagram  the  manner 
in  which  such  control  may  be  brought  to  bear.  It  must  be 
remembered  that  this  is  a  diagram  and  nothing  more,  and  if 
at  first  sight  it  looks  somewhat  complex  we  must  remember 
that  the  probabilities  are  that  it  errs,  among  other  things, 
in  being  almost  absurdly  too  simple.    In  the  diagram  the 
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cerebral  hemispheres  are  as  before  represented,  for  purposes 
of  illustration,  as  separated  from  the  lower  brain-centres 
which  lie  beneath,  and  the  pyramidal  tract  is  also  separated 
off  from  the  rest  of  the  nervous  system.  It  is  so  drawn  to 
emphasize  the  hypo- 
thesis that  the  me- 
chanism of  control  is 
distinct  from  the  me- 
chanism of  automatic 
co-ordination.  The 
first  stage  of  the  pro- 
cess is  the  reception 
of  a  retinal  stimulus. 
This  gives  rise  to  an 
afferent  impulse  by 
which  the  centres  for 
the  co-ordination  of 
the  activity  of  peck- 
ing are  thrown  into 
activity,  as  the  result 
of  which  the  efferent 
impulses  for  that 
action  leave  the  cord 
at  the  lower  part  of 
the  diagram.  This 
is  the  primary  result 
of  the  stimulus.  But 
there  is  a  secondary 
result.  The  impulse 
not  only  sets  in  mo- 
tion the  co-ordinating 
apparatus,  but  (pro- 
bably through  the 
fibres  known  as  the 
"  optic  radiation  ")  throws  into  activity  the  visual  centres  V 


Fig. 


M.R 

Retinal  stimulus.  2.  Pecking  stimulus.  3. 
Taste  stimulus.  M.  R.  Motor  response  in 
pecking.  V.  Visual  centre.  T.  Taste  centre. 
M.  Centre  of  motor  consciotisncss.  C.  C.  Con- 
trol centre.  P.  T.  Pyramidal  tract.  The  im- 
pulses from  the  control  centre  pass  down  the 
pyramidal  tract,  and  go  either  to  the  co- 
ordinating centres ,  or  to  the  spinal  centre  for 
motor  response*  or  to  both. 
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in  the  cerebral  hemispheres.  So  much  for  the  results 
of  the  retinal  stimulus.  The  action  of  pecking  now 
takes  place.  But  this  activity  stimulates  a  number  of 
afferent  fibres,  giving  rise  to  what  is  termed  in  the 
diagram  a  pecking  stimulus,  and  the  impulses  thus  started 
probably  again  have  two  results.  In  the  first  place,  they 
may  have  a  direct  influence  on  the  centres  for  auto- 
matic co-ordination ;  and  secondly,  they  throw  into  activity 
the  cerebral  centres  M,  which  are  associated  with  motor 
consciousness,  or  the  consciousness  of  the  action  of  pecking 
which  is  taking  place.  Now  there  probably  already  exist 
in  the  hemispheres  inherited  and  well-established  connections 
between  the  centres  of  motor  consciousness  and  the  control 
centres  of  that  particular  activity.  Hence  the  control  centre 
is  thrown  into  activity,  and  through  the  pyramidal  tract 
either  enforces  or  inhibits  the  continuance  of  the  activity." 
We  have  now  three  centres  in  the  cerebral  hemispheres . 
thrown  into  activity  in  rapid  succession,  the  visual  centres 
V,  the  centres  of  motor  consciousness  M,  and  the  control 
centre.  And  here  we  must  call  to  our  aid  the  fact,  which 
psychologically  is  unquestionable,  of  association.  The  states 
of  consciousness  concomitant  with  the  activities  of  V,  of  M, 
and  of  the  control  centres,  if  such  there  be,  thereafter  tend 
to  be  suggested  in  the  order  of  their  primary  occurrence. 
And  this  we  must  represent  on  our  diagram  by  connecting 
lines  between  V,  M,  and  the  control  centre. 

But  in  the  case  under  consideration,  the  action  of  pecking 
causes  the  chick  to  seize  something  that  has  an  unpleasant 
and  bitter  taste,  so  that  we  have  following  rapidly  upon  the 
retinal  stimulus  and  the  pecking  stimulus  a  taste  stimulus. 
This  again  probably  gives  rise  to  impulses  which  first  take 
effect  directly  upon  the  mechanism  of  automatic  co-ordina- 
tion, but  which  also  throw  into  activity  the  sensory  centres 
for  taste  T  in  the  cerebral  hemispheres.  The  sequence  is 
so  rapid  that  probably  all  four  centres  in  the  hemispheres, 
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the  visual  centres,  the  taste  centres,  the  centres  of  motor 
consciousness,  and  the  control  centre,  are  all  in  a  state  of 
molecular  disturbance  at  the  same  time,  and  thus  all  become 
associated  each  with  the  other.  But  the  consciousness 
which  is  concomitant  with  the  activity  of  T  is  unpleasant  and 
distasteful,  and  the  effect  of  T  upon  the  control  centre  will 
therefore  be  inhibitive.  And  even  supposing  that  the  effects 
of  V  and  of  M  upon  . the  control  centre  are  slightly  augmen- 
tative, and  tend  in  some  degree  to  enforce  the  activity,  still 
the  strongly  inhibitive  effect  of  T  will  prevail  and  the  activity 
will  be  checked. 

Such,  in  brief,  is  the  way  in  which,  in  a  very  simple  case, 
control  may  perhaps  be  brought  to  bear  upon  the  mechanism 
for  automatic  co-ordination.  All  such  schemes  must,  how- 
ever, be  regarded  as  the  merest  diagrams,  and  of  little  value 
save  as  showing  the  kind  of  way  in  which  control  is 
anatomically  or  physiologically  possible.  There  must,  of 
course,  be  nothing  in  them  which  contradicts  known  facts, 
anatomical,  physiological,  or  psychological.  And  this,  I 
venture  to  hope,  is  the  case  with  the  scheme  here  given. 

It  is  well  to  restrict  the  term  reflex  action  to  that  which  is 
performed  through  the  instrumentality  of  the  mechanism  for 
automatic  co-ordination,  and  of  this  alone.  Thus  the  first 
peck  resulting  from  a  retinal  stimulus  is  a  primary  reflex 
action.  I  am  aware  that  some  eminent  physiological  psycho- 
logists are  wont  to  urge  that  all  cerebral  activity  "  partakes 
of  the  nature  of"  or  "may  be  reduced  to  the  type  of"  reflex 
action.  And  if  anything  which  involves  a  nervous  circuit  be 
termed  reflex  action,  this  is  logical  enough.  But  on  the 
view  I  am  here  advocating  it  is  well  to  restrict  the  term 
reflex  action  to  that  which  is  a  matter  of  animal  automatism, 
and  thus  to  mark  and  emphasize  the  distinction  between 
this  and  the  higher  process  of  control.  It  is  probable, 
however,  that  control  serves  to  modify  and  impress  new 
characters  on  the  automatic  responses  of  the  co-ordinating 
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mechanism.  Control  involves,  and  probably  always  involves, 
a  double  circuit, — the  lower  reflex  circuit  and  the  higher 
control  circuit.  When  during  the  life,  and  especially  the 
early  life,  of  the  individual,  the  lower  reflex  circuit  is  con- 
stantly aided  and  enforced,  or  at  any  rate  uniformly  per- 
mitted, by  the  control  circuit,  it  will  become  thereby  the 
more  firmly  established ;  where  it  is  inhibited,  it  will  tend 
by  disuse  to  disappear  as  a  reflex ;  and  where  it  is  modified, 
certain  elements  of  the  activity  being  reinforced  and  others 
checked,  it  will  tend  to  persist  in  this  modified  form. 
Control  may  then  be  withdrawn,  and  the  co-ordinating 
apparatus  left  to  carry  on  the  activity  in  its  modified  form. 
Thus  are  habits  formed,  and  a  whole  class  of  activities 
known  as  secondary  reflex  actions  are  established.  Such 
habits  will  carry  with  them  the  purposive  nature  impressed 
upon  them  by  the  control  under  which  they  have  taken 
form.  Suppose,  then,  a  pigeon,  in  which  such  habits  have 
been  established,  be  the  subject  of  the  operation  of  the 
removal  of  the  cerebral  hemispheres,  the  results  of  their 
educating  influence  on  the  automatic  mechanism  will  remain 
though  they  are  themselves  removed.  Hence  the  indi- 
viduality of  habit  might  still  remain  to  some  degree  in  the 
mutilated  bird ;  and  such  residue  of  habit,  individually 
acquired,  would  not  in  any  way  invalidate  the  view  that  the 
cerebral  hemispheres  are  the  sole  control-centres,  and  the 
sole  organ  of  consciousness.  What  wrould  invalidate  this 
view  is  evidence  going  to  show  that  the  hemisphereless 
animal  is  able  to  profit  by  experience  and  can  be  educated. 
If  we  eliminate  the  improvement  of  condition  in  the  patient, 
due  to  the  gradual  recovery  from  the  shock  of  the  operation, 
such  evidence  does  not  appear  to  be  at  present  forthcoming. 

We  may  now  turn  to  some  of  the  more  essentially  psycho- 
logical aspects  of  the  scheme  that  has  above  been  presented. 
The  states  of  consciousness  that  accompany  the  activity  of 
the  centres  V,  M,  and  T  have  a  two-fold  aspect.    In  the 
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first  place,  they  are  symbolic  of  occurrences  in  the  environ- 
ment which  affect  the  organism  through  the  afferent  nerves. 
From  this  aspect  we  have  already  considered  them,  in  what 
has  been  said  concerning  impressions.  In  the  second  place, 
they  carry  with  them  what  is  figuratively  spoken  of  as  a 
"tone"  of  pleasurable  or  painful  feeling.  Primitively,  and 
in  the  lower  organisms,  control  is  determined  by  the  pre- 
dominance of  pleasurable  or  painful  tone  in  the  sensory 
centres  which  are  at  any  time  conspiring  to  influence  the 
centres  of  control.  For  man,  in  so  far  as  he  is  a  reflective 
being  who  frames  ideals  of  conduct,  this  statement  is  too 
crude,  and  is  contradicted  by  experience,  unless  we  extend 
the  meaning  of  the  words  " pleasurable  "  and  "painful"  in  a 
way  that  can  scarcely  be  regarded  as  satisfactory.  This 
matter,  however,  we  must  also  defer  for  future  consideration. 
Here  it  will  be  sufficient  to  generalise  the  statement  above 
made,  and  to  say  that  the  nature  of  control  is  determined 
by  the  predominant  emotional  tone  in  the  sensory  centres 
which  are  conspiring  to  influence  the  centre  of  control. 

Now,  is  there  any  other  kind  or  aspect  of  consciousness 
besides  these  two — (1.)  that  which  is  symbolic  of  occur- 
rences ^vhich  affect  the  afferent  nerves,  and  (2.)  that  which 
may  be  described  as  the  accompanying  emotional  tone  ?  Do 
we,  in  enumerating  all  the  elements  of  consciousness  which 
fall  under  these  two  categories,  exhaust  to  the  full  the  con- 
tents, of  the  curve  of  consciousness  ?  Different  schools  of 
psychologists  give  very  different  answers  to  these  questions. 
According  to  one  school,  in  addition  to  the  sensory  elements 
and  those  of  feeling,  there  is  a  third  and  quite  distinct  kind 
or  aspect  of  consciousness,  to  which  the  name  volition  is 
given.  According  to  the  other  school,  there  are  no  primary 
volitional  elements.  The  phenomena  attributed  to  volition 
may,  they  contend,  be  readily  resolved  into  sensory  elements 
accompanied  by  tone  of  feeling.  It  has,  for  example,  been 
recently  advanced,  that  what  we  term  volition  is  sufficiently 
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described  as  a  mental  picturing  of  an  activity  to  be  per- 
formed, followed  by  the  actual  experience  of  the  carrying-out 
of  the  activity  so  pictured.  To  this  a  disciple  of  the 
volitional  school  would  reply,  that  though  the  description  is 
fairly  accurate  so  far  as  it  goes,  it  nevertheless  quietly 
ignores,  without  disproving,  the  volitional  element.  He 
would  probably  indicate  its  inadequacy  in  the  case  of  the 
volitional  non- performance  of  a  suggested  activity ;  and 
would  contend  that,  in  any  case,  he  finds  in  his  own  ex- 
perience something  quite  different  from  sensory  elements  or 
elements  of  feeling,  namely,  a  consciousness  of  control 
according  as  the  activity  in  question  is  enforced  or  sup- 
pressed. Without  presuming  to  decide  between  these 
schools,  I  may  point  out  the  fact  that,  if  there  be  primary 
volitional  elements,  if,  that  is  to  say,  the  will  be  a  matter  of 
direct  experience  and  not  a  complex  product  of  reflection, 
this  may,  in  accordance  with  our  scheme,  be  due  to  the  fact 
that  there  is  a  distinct  type  of  consciousness  accompanying 
the  functional  activity  of  the  control  centres  themselves. 

Merely  throwing  this  out  as  a  suggestion,  and  without 
offering  at  present  any  opinion  as  to  the  probabilities  one 
way  or  the  other,  let  us  now  proceed  to  correlate  a  little 
more  clearly  and  definitely  the  physiology  and  the  psycho- 
logy of  control.  Physiologically,  the  activity  of  the  control 
centre  is  at  any  moment  determined  by  the  impulses  reach- 
ing it  from  the  several  centres  in  the  cerebral  hemispheres 
which  have  been  thrown  into  a  state  of  molecular  disturb- 
ance by  a  stimulus.  Psychologically,  these  molecular  dis- 
turbances are,  or  are  accompanied  by,  those  sensory  and 
emotional  elements  which  contribute  to  form  states  of  con- 
sciousness. Now  let  us  suppose  that  consciousness  is  fully 
occupied  with  the  nice  control  of  some  important  bodily 
activity.  Then,  since  the  total  content  of  consciousness  in 
any  given  moment  constitutes  the  empirical  me  of  that 
moment,  it  is  clear  that  this  empirical  /  controls  the  activity 


AUTOMATISM  AND  CONTROL. 


189 


in  question.  In  automatic  acts,  in  so  far  as  they  are  ac- 
companied by  consciousness,  such  consciousness  is  a  mere 
spectator,  but  in  controlled  activities  consciousness  is  more 
than  a  spectator — it  takes  the  helm  and  guides.  And  con- 
sciousness is  free  to  guide  in  accordance  with  the  laws  of  its 
inherent  nature,  save  in  so  far  as  it  is  thwarted  by  some 
external  constraint.  In  the  free-will  controversy,  which  we 
cannot  enter  into  here,  much  confusion  often  arises  from  a 
failure  to  distinguish  between  the  real  freedom  of  the  indi- 
vidual to  control  his  activities  in  accordance  with  the  laws 
of  his  inherent  nature,  and  a  supposed  freedom  to  transcend 
these  laws.  But  what  we  have  to  notice  here  is  that,  as  a 
matter  of  psychology,  motor  control  over  the  bodily  activities 
is  a  function  of,  and  is  determined  by,  that  complex  state  of 
consciousness  which  we  call  the  empirical  me. 

There  is  another  aspect  of  control — and  one  of  great 
importance  in  psychology — which  we  must  now  briefly  con- 
sider. We  may  fitly  introduce  it  by  asking  the  question  : — 
How  far  can  control  be  exercised  over  the  attention?  We 
may  describe  attention  as  the  bringing  of  something  to  the 
focus  of  consciousness,  and  the  holding  it  there.  In  the 
chapter  on  Suggestion  and  Association,  we  considered  at 
sufficient  length  the  manner  in  which  impressions  and  ideas 
are  brought  to  the  focus.  Now,  with  regard  to  impressions, 
of  which  we  may  take  visual  impressions  as  the  type,  there 
is  a  large  amount  of  motor  adjustment  necessary  in  order  to 
make  and  to  hold  an  object  focal :  and  this  is  undoubtedly 
under  definite  and  accurate  control  in  the  sense  in  which  we 
have  throughout  been  using  this  word.  Suppose  we  thus 
make  focal  a  distant  church  spire  in  the  midst  of  a  visual 
scene.  Although  the  details  of  the  adjustment  are  carried 
out  by  the  lower  centres,  the  fixing  of  the  eyes  on  just  that 
particular  object,  and  making  it  focal,  is  a  matter  of  con- 
scious cerebral  control.  But  now,  suppose  that  subsequently 
under  other  circumstances,  sitting  perhaps  in  our  armchair, 
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an  image  or  idea  of  the  church  spire  is  brought  to  the  focus 
through  association.  How  far  are  we  able  to  hold  it  there, 
and  in  what  way  is  control  exercised  in  this  case?  I 
suppose  it  is  a  matter  of  universal  experience,  that  we 
can  not  retain  it  in  the  focus  as  idea,  with  anything  like  the 
same  ease  with  which  we  could  retain  it  as  impression.  We 
may,  for  our  present  purpose,  neglect  such  facts  as  that  not 
improbably,  while  the  idea  is  in  the  focus,  the  control  centre 
which  was  concerned  in  focussing  it  as  an  impression  is 
thrown  into  sub-dominant  activity ;  and  that  the  appropriate 
motor  adjustments  may  in  some  cases  be  actually  made,  the 
eyes  being  focussed  as  if  for  the  reception  of  the  impression, 
and  thus  appearing  to  an  onlooker  to  be  fixed  on  vacancy. 
These  subsidiary  matters  we  may  neglect,  that  we  may 
emphasize  the  essential  question : — Can  the  cerebral  hemi- 
spheres which  exercise  control  over  the  lower  automatic 
centres  exercise  control  also  over  their  own  activity?  In 
other  words,  Can  they  exercise  control  over  their  own 
sensory  centres,  and  thus  modify  or  guide  the  flow  of  ideas  ? 

Before  attempting  to  answer  these  questions,  let  us  clearly 
remember  the  sense  in  which  we  have  employed  the  term 
"control."  It  is  motor  control,  control  over  the  mechanism 
of  automatic  activity,  that  we  have  been  dealing  with 
throughout.  And  we  have  just  seen  that  in  attention,  as 
directed  towards  impressions,  there  is  this  control  over  the 
motor  apparatus  concerned  in  focussing.  But  when  we  ask 
whether  we  can  exercise  control  over  the  flow  of  our  ideas, 
it  is  clear  that  we  are  no  longer  speaking  of  direct  motor 
control.  The  only  possible  way  in  which  we  can  have 
motor  control  over  ideas,  is  through  the  regulation  of  the 
vascular  supply  of  the  sensory  centres  in  the  cerebral  hemi- 
spheres. It  is  just  possible  that  this  may  take  place.  It  is 
well  known  that  the  supply  of  blood  to  the  various  organs 
and  parts  of  organs  is  regulated  to  a  nicety,  for  the  most 
part  through  the  intervention  of  the  automatic  mechanism. 
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It  is  also  well  known  that  the  functional  activity  of  any  part 
is  enhanced,  within  normal  and  natural  limits,  by  increased 
blood  supply.  And  though  as  a  rule,  in  most  people,  the 
regulation  of  the  calibre  of  the  blood  capillaries  is  not  in 
the  least  degree  subject  to  conscious  control,  it  is  at  least 
physiologically  conceivable  that  there  are  in  the  cerebral 
cortex  control  centres  for  the  vascular  supply  of  the  sensory 
centres  within  the  hemispheres,  and  that  through  them  the 
activity  of  the  centres  may  be  increased,  and  the  ideas 
therein  rendered  more  vivid  and  lasting.  There  is  at 
present  no  definite  evidence  that  this  is  the  case. 

Is  there,  then,  any  control  of  the  cerebral  hemispheres 
over  the  activity  of  their  own  sensory  centres  ?  We  shall  do 
well,  perhaps,  to  regard  the  matter  from  the  psychical  side, 
and  in  doing  so  we  must  bear  in  mind  how  states  of  con- 
sciousness are  determined.  Let  us  represent  the  states  of 
consciousness  in  three  successive  moments,  thus  : — 


I 
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Then,  supposing  that  A  b  c  &c.  represents  the  total 
psychical  content  of  the  wave  of  consciousness  in  the  first 
moment,  this  represents  also  the  me  of  empirical  psychology 
in  that  moment.  But  A  b  c  &c.  of  moment  i  determines 
(subject  to  the  qualifications  given  in  a  previous  chapter, 
p.  82)  C  b  d  &c.  of  moment  2,  which  constitutes  the 
empirical  me  of  that  moment.  Similarly,  C  b  d  &c.  of 
moment  2  determines  D  c  m  &c.  of  moment  3 ;  and  so  on 
throughout  any  given  series  of  moments  of  consciousness. 
In  other  words,  it  is  the  empirical  /  which  constantly 
determines  the  sequence  of  ideas.  That  same  psychical  /, 
which  takes  effect  through  the  control  centres  on  the  motor 
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activities  of  the  body,  takes  effect  also  through  association 
fibres  on  the  sensory  centres  which  are  concerned  in  the 
production  of  ideas. 

The  question,  however,  still  remains,  whether  there  is 
any  power  of  augmentation  or  of  inhibition  of  the  activity 
of  sensory  centres.  That  is  to  say,  supposing  any  given 
idea  or  image  is  dominant,  is  there  any  mechanism  for 
either  augmenting  or  damping-down  the  activity  of  the 
centre  with  the  molecular  disturbance  of  which  the  idea  is 
associated?  We  cannot  at  present  answer  this  question 
from  the  physiological  point  of  view;  and  psychologically 
the  evidence  is  not  conclusive,  one  way  or  the  other.  The 
most  we  can  say  physiologically  is,  that  there  is  no  a  priori 
reason  why  such  inhibition,  and  its  correlative  augmentation, 
should  be  impossible.  It  is  unquestionable  that  the  inhibi- 
tion of  motor  activities  is  the  result  of  the  action  of  the 
control  centres,  not  directly  on  the  muscular  mechanism, 
but  indirectly  on  the  lower  centres  for  the  automatic  co- 
ordination of  motor  activities.  The  augmentation  or  inhibi- 
tion is  exercised  by  nerve-centres  on  nerve-centres,  and 
there  is  therefore  no  a  priori  reason  for  rejecting  the 
hypothesis,  that  the  activity  of  sensory  centres  can  be  aug- 
mented or  inhibited  by  special  control  centres  developed 
for  that  special  purpose.  More  than  this  in  the  present 
state  of  brain-physiology  we  cannot  say. 

And,  psychologically,  the  evidence  is  not  conclusive.  We 
have  to  distinguish  between  relative  increase  or  diminution 
of  conscious  intensity  through  the  direction  or  diversion  of 
attention,  and  the  absolute  increase  or  diminution  thereof 
through  augmentation  or  inhibition.  And  this  is  by  no 
means  easy.  It  should  be  clearly  noted,  however,  that  in 
the  absence  of  such  control  over  the  sensory  centres  as  we 
are  now  considering,  the  direction  or  diversion  of  attention 
is  wholly  dependent  on  motor  control  over  the  parts  by  the 
instrumentality  of  which  impressions  are  received.  There 
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can  be  no  control  over  the  sequence  of  ideas.  Whether,  as 
a  matter  of  observation,  there  is  any  such  control  over  the 
centres  which  are  concerned  in  the  production  of  sense- 
impressions,  it  is  difficult  to  decide.  Some  time  ago  I 
chanced  to  have  to  wait  for  half-an-hour  or  so  between  two 
bands  about  equidistant  from  me.  I  amused  myself  by 
making  some  experiments  on  my  power  of  attention,  and 
very  shortly  found  that  I  could  either  attend  to  one  band  or 
the  other  to  the  practically  complete  neglect  of  its  rival,  or 
could  combine  the  two  in  an  excruciating  jumble  of  discords. 
With  my  attention  well  fixed  on  either  of  them,  I  experienced 
little  or  no  discomfort  from  the  sounds  produced  by  the 
other ;  but  when  I  allowed  both  to  occupy  my  attention,  the 
effect  was  most  disquieting.  I  may  say  that  in  such  an 
experiment  the  difficulty  is,  when  the  combined  clash  is  in 
focus,  to  select  the  strains  of  one  of  the  two  bands ;  when 
once  this  is  effected,  the  holding  of  those  strains  in  focus  is 
comparatively  easy.  I  suppose  most  people  who  have  a  fair 
musical  ear  can,  during  the  singing  of  a  chorale,  select  any 
one  of  the  four  parts  and  make  that  focal,  the  other  parts 
being  accompaniment  to  the  selected  part.  How  is  this 
selection  effected?  It  is  difficult  to  see  how  any  motor 
control  over  the  parts  concerned  in  audition  could  effect  a 
differentiation  between  the  soprano  or  the  bass  of  a  chorala 
as  dominant  in  consciousness. 

It  need  scarcely  be  said  that  there  is  a  common  and  wide- 
spread belief  that  attention  involves  something  more  than 
motor  control  over  the  parts  concerned  in  the  reception  of 
stimuli.  Such  a  belief,  founded  as  it  is  on  wide  if  not 
always  very  discriminating  self-observation,  cannot  be  wholly 
neglected.  There  are,  moreover,  not  a  few  who  believe  that 
they  can  to  some  extent  control  their  feelings,  and  their 
sensitiveness  to  pain,  physical  and  other,  and  that  such 
control  is  susceptible  of  improvement  by  practice.  In  either 
of  these  cases  it  is  difficult  to  see  how  control  can  be  exer- 
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cised,  unless  there  is  some  cerebral  provision  for  augmenta- 
tion and  inhibition  through  control  centres. 

Among  the  commonest  phenomena  of  the  hypnotic  state 
are  suggested  hyperesthesia,  on  the  one  hand,  and  anaesthesia 
on  the  other.  In  some  cases  the  senses  become,  through 
suggestion,  extraordinarily  acute;  in  others,  they  seem  to 
be  abnormally  dulled  and  blunted.  In  suggested  hallucina- 
tions, under  hypnosis,  certain  centres  seem  to  be  rendered 
extraordinarily  susceptible  to  what  we  termed  internal  sug- 
gestion, so  that  the  suggested  images  assume  the  vividness 
and  insistency  of  impressions.  It  may  be  that  these  pheno- 
mena of  the  hypnotic  state  are  partly  caused  by  some  at 
present  unexplained  influence  on  control  centres,  which  may 
have  for  their  function  the  augmentation  or  inhibition  of  the 
activity  of  those  cerebral  centres  which  are  concerned  in 
sense-experience. 

It  is  now  time  to  sum  up  the  conclusions  we  have  reached, 
and  the  suggestions  we  have  made,  with  regard  to  auto- 
matism and  control.  The  distinction  I  have  drawn  between 
automatic  activities  and  controlled  action  is  a  sharp  one. 
On  the  scheme  I  have  put  forward,  automatic  activities 
involve  afferent  impulses,  co-ordinating  centres,  and  efferent 
impulses.  In  the  performance  of  these  activities  the  organism 
is  an  automaton,  and  the  whole  matter  so  far  is  purely 
biological.  Control  of  the  motor  activities  involves,  and 
must  always  involve,  a  loop-line,  in  the  course  of  which  there 
are  developed  certain  centres,  called  control-centres,  whose 
function  it  is  either  to  augment  or  to  inhibit  the  lower 
co-ordinating  centres  of  the  automatic  mechanism.  Asso- 
ciated with  these  control  centres  of  the  loop-line  there  are 
sensory  centres,  the  functional  activity  of  which  is  conscious 
or  is  associated  with  consciousness.  These  sensory  centres 
are  so  disposed  on  the  loop-line  as  to  determine  the  nature 
of  the  activity,  augmenting  or  inhibitory,  of  the  control 
centres  according  to  the  emotional  tone  associated  with  the 
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functioning  of  the  sensory  centres.  The  sensory  centres  and 
the  control  centres  are,  in  the  higher  vertebrates,  situate  in 
the  cerebral  hemispheres  of  the  brain.  So  far  the  control  is 
entirely  motor;  and  so  far  there  is  much  in  the  anatomy 
and  physiology  of  the  brain  and  central  nervous  system  in 
support  of  the  hypothesis  here  put  forward.  It  is  further 
suggested  as  a  possibility — at  present  unsupported  by,  but 
so  far  as  I  know  not  negatived  by,  cerebral  anatomy  and 
physiology — that  there  may  be  cerebral  centres  for  the 
control  of  the  activity  of  the  sensory  centres.  This  hypo- 
thesis is  put  forward  on  purely  psychological  grounds.  It  is 
contended  that  if  there  is  any  control  of  cerebral  activity 
and  its  mental  concomitants, — if  there  is  any  faculty  of 
attention  other  than  that  involved  in  the  admitted  motor 
control  over  the  parts  concerned  in  the  reception  of  sense- 
stimuli,  this  must  be  effected  by  means  of  a  loop-line,  wTith 
its  associated  control  centres.  For  control  is  due  to  aug- 
menting or  inhibitory  impulses,  and  such  impulses  must 
come  from  outside  the  system  so  controlled.  This  last  pro- 
position may  seem  to  stand  in  need  of  proof  and  elucidation, 
but  I  confess  that  it  seems  to  me  to  be  self-evident.  For 
suppose  a  sensory  centre  be  thrown  into  a  state  of  activity, 
and  that  its  functioning  is  associated  with  some  form  or 
mode  of  consciousness,  I  fail  to  see  in  what  way  it  could  be 
self-augmenting  or  self-inhibitory.  We  may  assume  that  the 
activity  is  either  painful  or  pleasurable.  One  can  understand 
how  its  pleasurable  or  painful  tone  may  differently  affect  a 
centre  lying  outside  it  with  which  it  may  communicate.  But 
I  am  unable  to  understand  how  its  pleasurable  or  painful 
tone  could  either  increase  or  damp-down  its  own  activity. 
Such  a  supposition  appears  to  involve  the  illegitimate  assump- 
tion, as  I  deem  it,  that  the  pleasure  or  the  pain  is  something 
external  to  the  activity,  and  can  exercise  control  over  it. 
Hence,  for  a  psychology  that  endeavours  to  work  hand-in- 
hand  with  physiology,  the  control  of  any  functioning  centre 
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must  be  due  to  impulses,  augmenting  or  inhibitory,  coming 
to  that  centre  from  some  other  centre  external  to  it. 

Nothing  has  been  said  in  this  chapter  concerning  auto- 
matism or  control  in  the  higher  invertebrates,  such  as  the 
bee  or  the  jjnt.  Their  actions  seem  to  warrant  the  belief 
that  in  them,  too,  there  is — besides  the  mechanism  for 
automatic  co-ordination — a  mechanism  of  control.  But  at 
present  nothing  is  known  of  definite  control  centres  in  these 
organisms,  supposing  such  centres  to  exist.  There  is  here 
a  fruitful  field  for  investigation,  if  we  could  only  find  a 
satisfactory  point  of  departure. 

In  conclusion,  it  should  be  noted  that  control,  whether  it 
be  motor-control  or  the  suggested  intra-cerebral  control  of 
the  attention,  should  be  psychologically  distinguished  from 
the  sense  of  effort  by  which  it  is  sometimes  accompanied. 
Such  a  sense  of  effort  is  almost  unquestionably  a  sensory 
product  of  the  motor  activities.  The  knit  brow,  slightly 
clenched  teeth,  somewhat  strained  respiration,  and  other 
motor  concomitants,  not  only  of  motor-control  but  also  of 
close  and  difficult  thought  and  attention,  are  not  without 
their  psychical  effects.  And  these  we  name  effort.  The 
part  which  motor  impressions  play  in  psychology,  though 
often  neglected,  is  of  the  utmost  importance,  as  we  have 
already  seen  in  our  discussion  of  Synthesis  and  Correlation. 
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CHAPTER  XII. 
INSTINCT  AND  INTELLIGENCE. 

J HAVE  already  described  some  of  my  experiments  and 
observations  on  young  chicks.  I  propose  in  this 
chapter  to  call  these  and  other  similar  observations  to  my 
aid  in  endeavouring  to  make  clear  the  relation  of  instinct  to 
intelligence. 

The  eggs  from  which  in  due  course  the  chicks  emerged, 
were  taken  from  the  hen  two  or  three  days  before  the  time 
of  hatching  was  fulfilled,  and  were  placed  in  an  incubator. 
The  little  birds,  which  were  for  the  most  part  of  good 
crossed  breeds,  with  strains  of  Plymouth  Rock,  Dorking, 
and  Game,  had  therefore  no  parental  help  in  gaining  some 
experience  of  the  world.  I  first  directed  my  attention  to 
their  powers  of  seizing  and  swallowing.  Selecting  one  about 
eighteen  hours  old  for  definite  experiment,  I  placed  before 
him  three  small  pieces  of  white  of  egg,  moving  them  about 
a  little  in  front  of  him  with  a  long  pin  to  draw  his  attention 
to  them.  He  soon  pecked  at  one  of  these,  and  seized  it  at  the 
fifth  attempt,  swallowing  it  a  little  awkwardly.  The  next  he 
struck  at  the  second  attempt,  but  not  fairly,  so  that  it  was 
thrust  aside.  Transferring  his  attention,  therefore,  to  the 
third  piece,  he  seized  it  and  swallowed  it  at  the  third  attempt. 
An  hour  later  I  tried  him  again  with  egg  and  crumb  of 
bread.  He  generally  struck  the  morsel  at  the  second  or 
third  peck,  though  he  sometimes  failed  to  seize  it.  Once  he 
seized  and  struck  at  the  first  attempt.  The  observations  on 
this  chick  are,  I  think,  typical.  The  pecking  co-ordination 
in  young  chicks  is  fairly  accurate,  but  by  no  means  perfect, 
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at  birth.  They  generally  strike  a  little  short.  If  the  birds 
are  kept  for  a  longer  period  in  the  drawer  of  the  incubator 
before  they  are  given  food, — and  this  may  be  done  without 
injury  to  them,  for  they  are  hatched  with  a  considerable 
store  of  food-yolk, — the  pecking  is  rather  more  accurate,  but 
not  quite  accurate. 

Towards  the  close  of  their  first  day  of  active  life,  I  caused 
a  small  fly  to  walk  across  my  experimental  poultry-yard  in 
front  of  the  chicks.  Most  of  them  took  no  notice ;  but  one, 
whom  I  will  call  Blackie,  followed  and  pecked  at  it.  He 
caught  it  at  the  seventh  attempt,  and  ate  it ;  an  hour  later 
he  caught  another  at  the  fourth  peck,  and  subsequently  a 
blue-bottle  after  twelve  shots.  This,  however,  he  dropped 
and  left  uneaten.  The  others  took  no  notice  of  flies,  though 
they  occasionally  pecked  at  the  disabled  blue-bottle,  without 
eating  it.  With  a  subsequent  brood  I  tried  throwing  in  a 
large  fly,  from  which  a  portion  of  the  wings  had  been,  of 
course  painlessly,  removed.  This  was  on  their  second  day. 
One  followed  it,  but  then  stopped  and  gave  the  characteristic 
danger  note — the  first  time  I  had  heard  it  in  the  brood. 
Perhaps  the  buzzing  noise  made  by  the  fly  called  forth  this 
note  of  alarm.  The  same  chick  subsequently  followed  the 
fly,  caught  it  after  several  pecks,  and  ate  it. 

These  experiments  and  observations  seem,  therefore,  to 
show  that  the  skill  in  seizing  is  not  perfect  at  birth,  and  that 
some  practice  is  necessary.  I  have  spoken  so  far  only  of 
morsels  of  food ;  but  I  soon  found  that  the  chicks  would 
peck  at  almost  any  small  object  I  placed  before  them,  and 
if  small  enough,  almost  anything  was  eaten,  or  at  least  tested 
in  the  bill — grain,  sand,  crumbs,  or  little  bits  of  a  chopped-up 
wax  match.  ~  All  the  chicks  pecked  repeatedly  at  the  letters, 
especially  the  large  capitals,  on  the  newspaper  with  which 
the  experimental  yard  in  my  study  was  floored.  I  threw  to 
my  chicks  about  equal  proportions  of  millet,  canary  seed, 
groats,  and  pari.    They  were  about  equally  pecked  at,  and 
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without  apparent  preference.  The  pari  was  too  large  for 
them,  and  the  millet  and  canary  were  most  eaten, — probably 
because  they  were  smaller  and  more  easily  swallowed. 
Sand  and  fine  gravel  were  pecked  up  and  swallowed  quite 
as  eagerly  as  grain.  These  are,  of  course,  necessary  to  the 
bird  for  triturating  the  food  in  the  gizzard.  Gradually  a 
preference  for  groats  was  established,  and  on  the  fourth  day 
this  kind  of  grain  was  generally  selected  from  among  the 
others.  With  regard  to  other  objects,  they  would  peck  at, 
but  showed  more  discrimination  as  to  swallowing,  all  sorts 
of  things — pellets  of  paper,  buttons,  beads,  bits  of  lime- 
stone, cigarette  ash.  They  pecked  at  their  own  and  their 
neighbours'  toes  repeatedly,  each  other's  eyes  occasionally, 
especially  the  eyes  of  the  lighter-coloured  birds,  in  which 
they  were  conspicuous  ;  the  black-beaded  head  of  a  pin,  the 
end  of  a  match,  the  point  of  a  pen-knife,  a  gold  seal,  my 
ring,  and  so  forth.  All  were  pecked  at  and  examined,  but 
the  larger  objects  with  some  timidity.  An  ordinary  Bryant 
&  May  wooden  match,  for  example,  was  for  a  time  too 
fearsome  an  object  for  any  but  Blackie  to  tackle.  On  the 
third  day  four  of  them  pecked  at  a  burning  cigarette  end 
more  than  once,  but  sometimes  were  stopped  by  a  whiff  of 
the  smoke,  and  then  shook  their  heads  and  wiped  their  bills 
in  an  exceedingly  comical  fashion.  After  a  minute  or  two 
they  went  off,  but  returned  occasionally.  When  the  cigarette 
was  burnt  out  and  cold  they  came  and  looked  at  it,  and  in 
one  case  the  chick,  after  looking  but  not  pecking,  wiped  its 
bill. 

I  did  not  give  them  water  till  the  morning  of  the  second 
day,  when  they  were  from  twenty  to  thirty  hours  old.  I 
then  placed  a  shallow  tin  of  water  among  them.  Of  this 
they  took  no  notice.  Several  happened  to  run  through  it, 
but  still  took  no  notice.  Then  one  chanced,  as  he  stood  in 
it,  to  peck  at  his  toes.  He  at  once  lifted  his  head  in  the 
characteristic  way  and  drank  repeatedly.     The  others  still 
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took  no  notice ;  but  presently  Blackie  stood  at  the  side  and 
pecked  at  a  bubble  near  the  brim,  and  then  he  drank.  It 
seemed  as  if  the  stimulus  of  water  in  the  bill  at  once 
suggested  the  action  of  drinking.  As  he  stood  and  drank, 
others  came  up  and  pecked  at  the  troubled  water,  and  then 
they  too  drank.  I  have  already  mentioned  how  one  of  the 
chicks  was  subsequently  caused  to  stop  and  drink  at  the 
suggestion  of  running  through  the  water. 

I  will  here  transcribe  a  page  or  two  from  my  note-book 
descriptive  of  experiments  and  observations  on  young  duck- 
lings. After  piping  for  some  time  within  the  egg,  they  were 
hatched  respectively  at  i  p.m.  (a)  and  5  p.m.  (b). 

On  the  next  day,  at  12  noon,  I  took  them  out  of  the  1 
incubator  drawer  and  tried  them  with  white  of  egg.  The 
co-ordination  for  pecking  was  imperfect,  and  when  a  piece  , 
was  seized  it  was  mumbled  rapidly  and  then  shaken  out  of 
the  bill  unswallowed.  They  were  both  unsteady  upon  their 
legs,  often  tilting  over  backwards  on  to  their  tails,  but  a  was 
decidedly  the  stronger.  They  both  pecked  with  uncertain 
aim  at  anything  which  caught  the  eye,  such  as  marks  on  the 
basket  in  which  they  had  been  placed  for  warmth,  grain, 
sand,  and  so  forth.  I  placed  a  shallow  tin  of  water  before 
them.  They  walked  through  it  several  times  without  taking 
any  notice.  I  dipped  a's  beak  into  the  water.  It  then 
drank  with  characteristic  action,  and  pecking  at  the  water 
drank  again  and  again.  Presently  b  imitated  and  drank 
repeatedly.  Both  pecked  at  white  of  egg  held  in  forceps 
and  seized  at  the  third  or  fourth  shot,  shaking  it  out  of  the 
bill ;  perhaps  some  was  swallowed.  I  then  placed  them  in 
the  warm  basket. 

At  2.15  p.m.  I  took  them  out.  They  waddled  about  and 
came  to  the  water.  Both  at  once  drank.  They  pecked  at 
white  of  egg,  placed  on  a  black  tray  to  make  it  more  con- 
spicuous, but  shook  most  of  it  out  of  their  bills.  At  4  p.m. 
I  put  a  in  a  bath.     He  floated  and  kicked  vigorously  and 


J 

INSTINCT  AND  INTELLIGENCE. 


20I 


excitedly,  dropping  excrement.  In  less  than  a  minute  he 
swam  round  and  pecked  at  the  sides  of  the  bath,  I  then 
took  him  back  to  my  study.  Both  a  and  b  shortly  afterwards 
came  directly  to  the  tin  of  water  and  sat  in  it.  They  pecked 
without  suggestion  at  pieces  of  white  of  egg  on  the  tray, 
shaking  their  heads  and  mumbling  it  in  the  bill,  but  swallow- 
ing freely.  They  pecked  at  grain  (pari),  but  shook  it  out 
without  swallowing  it.  One  of  them  scratched  his  head,  and 
tumbled  over  in  the  process  two  or  three  times. 

At  6.30  p.m.  they  ate  white  of  egg  freely,  the  pecking 
co-ordination  being  much  more  accurate  but  not  quite 
accurate.  I  placed  b  in  the  bath.  He  too  kicked  excitedly 
and  dropped  excrement;  but  then  swam  about  vigorously, 
pecking  at  the  sides.  The  co-ordination  for  swimming 
is  apparently  much  more  perfect  at  birth  than  that  for 
walking. 

At  9  a.m.  next  morning  both  a  and  b  made  at  once  for 
the  water  in  their  tin,  drank,  and  sat  in  it.  They  ate  keenly 
of  white  of  egg,  swallowing  large  morsels.  Both  occasionally 
scratched  their  heads,  tumbling  down  each  time.  They 
smoothed  the  down  of  the  breast  after  the  manner  in  which 
every  one  has  seen  ducks  make  their  toilet,  applied  their 
bills  to  the  base  of  the  tail,  and  rubbed  their  heads  across 
and  over  their  backs  in  the  approved  duck-fashion.  They 
stood  up  and  shook  their  wings,  sitting  down  from  imperfect 
co-ordination.  At  n  a.m.  I  gave  them  a  winged  fly,  which 
a  followed  and  pecked  at  several  times,  but  failed  to  seize. 
It  then  got  under  the  newspaper,  and  when  I  routed  it  out 
a  again  followed,  pecking  repeatedly,  till  it  escaped  through 
the  netting  round  the  yard.  I  placed  it  again  within  the 
duckling's  reach,  and  he  caught  it  at  the  third  peck,  swallow- 
ing it  apparently  with  much  satisfaction.  The  other  duck, 
b,  caught  a  second  fly  after  numerous  abortive  attempts. 
They  pecked  at  and  seemingly  swallowed  their  own  and 
chicks'  droppings,  and  the  signs  of  dislike  were  much  less 


202      INTRODUCTION  TO  COMPARATIVE  PSYCHOLOGY. 


evident  than  with  chicks.  At  2  p.m.  I  tried  them  with  a 
number  of  odd  things,  bits  of  paper,  chopped-up  matches, 
leaves,  small  flowers,  small  stones,  red  currants, — any  thing 
of  suitable  size  I  could  lay  hands  on.  Each  was  seized  and 
mumbled,  and  then  either  rejected  or  swallowed. 

All  this  seems  to  show  how  necessary  experience  and  the 
individual  testing  of  things  is  both  to  young  chicks  and  to 
young  ducks.  They  have  to  find  out  for  themselves  the 
nature  and  value  of  everything  they  come  across ;  but  they 
learn  rapidly  and  surely.  They  bring  with  them  into  the! 
world  an  inherited  aptitude  for  the  performance  of  a  number 
of  activities  which  are  essential  to  the  maintenance  of  life ; 
but  they  do  not  seem  to  have  any  inherited  acquaintance 
with  the  nature  of  anything.  Mr  Spalding,  who  many  years 
ago  made  experiments  with  young  birds,  and  obtained 
results  in  some  respects  different  from  those  which  I  have 
obtained,  describes  the  instinctive  terror  of  young  turkeys 
when  they  heard  the  cry  of  a  hawk.  I  do  not  question  the 
fact  that  their  action  betrayed  fear,  but  I  am  disposed  to 
question  whether  they  were  instinctively  aware  that  the  cry 
was  that  of  a  hawk.  In  any  case  my  own  chicks  gave  the 
characteristic  danger  churr,  a  most  marked  and  peculiar 
note,  at  any  loud,  strange,  and  unusual  sound,  or  on  sight 
of  an  alarming  object.  It  was  not  a  little  amusing  to  see 
them,  now  standing  and  churring,  and  now  scuttling  away 
in  terror,  when  I  introduced  to  their  notice  a  large  Carabus 
beetle.  Nothing,  however,  could  be  more  marked  than  the 
definiteness  of  the  effect  of  any  very  startling  sound.  The 
chicks  either  scatter  and  crouch  down,  remaining  quite  still 
for  some  seconds  or  even  minutes,  or  crouch  where  they 
are  and  remain  still.  The  perfect  quiescence  and  stillness 
of  such  active  and  continually  piping  'little  birds  is  very 
remarkable,  and  clearly  has  a  protective  value.  But  this 
definite  response  follows  on  any  disquieting  sound  or 
occurrence.    If  I  threw  a  large  piece  of  screwed-up  paper 
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among  them,  if  I  sneezed,  or  clapped  my  hands,  or  played  a 
sharp  chord  on  the  violin,  down  they  dropped ;  and  I  do 
not  think  they  had  any  inherited  acquaintance  with  violins. 
On  the  other  hand  when  I  took  one  of  the  chicks  two  days 
old  to  the  cat,  there  was  not  the  smallest  sign  of  fear.  The 
little  bird  took  no  notice  of  the  cat.  Nor  did  the  cat  take 
any  notice  of  the  bird,  so  long  as  I  held  it  in  my  hand. 
When  I  placed  it  on  the  floor  she  seemed  inclined  to  go  for 
it  \  but  the  bird  remained  unaffected. 

Even  more  remarkable  was  the  complete  indifference  of 
my  chicks  to  the  clucking  of  a  hen.  I  took  two  chicks 
ten  days  old  in  a  basket  to  a  poultry-yard.  I  opened  the 
basket  about  two  yards  from  a  hen  which  was  continually 
clucking  to  her  brood.  They  took  absolutely  no  notice  of 
her.  To  test  whether  they  were  in  a  frightened  condition,  I 
offered  them  some  grain  on  my  hand.  They  jumped  on 
my  palm  as  usual,  scratching  it,  and  picking  up  grain.  We 
put  them  with  a  hen  in  a  small  fowl-house.  They  did  not 
seem  much  afraid  of  her,  though  she  was  terribly  fussy ;  but 
the  whole  experience  seemed  to  be  novel  to  them,  as  indeed 
it  was.  A  few  days  later,  I  took  three  more  chicks  to  the 
poultry-yard.  A  hen  was  in  the  fowl-house  with  a  young 
brood,  to  which  she  was  repeatedly  clucking — some  grain 
having  been  thrown  in  to  them.  I  put  mine  down  outside 
— that  is  out  of  sight  of  her  but  within  hearing  of  the 
clucking.  They  took  no  notice  whatever  of  the  sound,  but 
scratched  about  near  me. 

I  will  further  illustrate  their  want  of  innate  and  inherited 
acquaintance  with  the  things  of  this  world  by  one  or  two 
more  examples.  I  had  fed  them  occasionally  on  small 
worms  an  inch  or  so  in  length.  I  then  took  similar  sized 
pieces  of  worsted  wool  of  a  rich  red-brown  colour,  and 
threw  them  among  my  chicks.  The  avidity  with  which 
they  were  seized  was  remarkable,  and  most  exciting  were 
the  chases  after  the  fortunate  birdling  who  had  secured  a 
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worsted  worm.  I  could  not  succeed  in  satisfying  them  with 
worsted,  and  eventually  desisted  lest  my  experiments  should 
lead  to  serious  indigestion.  Some  hours  later  I  cut  off  a 
piece  six  inches  long  and  threw  it  among  them.  Instantly 
there  was  the  danger  churr,  and  to  a  chick  they  feared  to 
tackle  that  monstrous  worm.  Then  I  gave  them  a  some- 
what smaller  piece,  four  inches  long.  This  they  regarded 
doubtfully ;  but  one  at  length  picked  it  up  and  ran  off  with 
it.  There  was  much  pulling  of  it  one  from  another,  but 
soon  it  was  dropped.  Occasionally  it  was  picked  up  again 
and  run  off  with,  but  eventually  it  was  left  unnoticed.  The 
pleasures  of  eating  worsted  began  to  pall.  I  threw  in 
small  pieces,  but  they  excited  little  interest ;  one  was  run  off 
with  and  soon  dropped,  but  eventually  eaten.  Two  others 
were  allowed  to  remain  untouched.  I  left  the  four-inch 
piece.  Presently  I  was  roused  from  my  writing  by  sounds 
of  excitement  and  little  pattering  feet.  Blackie  had  seized 
the  piece,  and  was  being  chased  for  the  prize.  Escaping 
from  the  "yard,"  in  which  the  chicks  were  confined,  by 
leaping  over  the  fender,  he  ran  to  the  corner  of  my  study, 
and  after  some  struggles  with  the  worsted  succeeded  in 
swallowing  all  the  four  inches. 

It  may  be  said  that  to  supply  worm-like  worsted  was  a 
piece  of  base  and  unnatural  deception.  I  will  give  one 
more  case  in  which  there  was  no  such  deception.  I  was 
desirous  of  ascertaining  whether  my  chicks  had  any  innate 
awareness  of  the  difference  between  a  large  fly  and  a  hive- 
bee.  Now  Blackie  was  intimately  acquainted  with  flies, 
large  and  small,  and  liked  them  well.  When  I  placed  a 
hive-bee  in  my  experimental  poultry-yard  most  of  the  chicks 
were  afraid  of  it,  as  indeed  they  were  of  large  flies;  but 
Blackie  without  hesitation  snapped  it  up  and  ran  off  with 
it ;  then  he  dropped  it,  shook  his  head  much,  and  wiped  his 
bill  repeatedly.  As  I  mentioned  before,  I  do  not  think  he 
had  been  stung ;  if  so,  he  quickly  got  over  any  ill  effects, 
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and  was  happy  and  eager  about  other  things  in  a  few- 
minutes  ;  more  probably  he  had  tasted  the  poison.  In  any 
case  he  no  longer  took  any  interest  in  that  bee.  Some 
hours  later  on  the  same  day  (his  fifth)  I  placed  beneath  a 
glass  tumbler  a  large  fly  and  a  small  humble-bee,  both 
winged.  Blackie  and  another  chick  pecked  at  both,  seen 
through  the  glass.  I  then  let  the  bee  escape;  Blackie 
snapped  it  up,  ran  off  with  it  and  soon  swallowed  it. 
Another  small  humble-bee  he  seized  at  once,  disabled  it  by 
dashing  it  against  the  ground  with  his  bill,  and  swallowed 
it.  Both  of  these  humble-bees  had  stings.  I  threw  a 
humble-bee  among  another  brood  of  chicks  ten  days  old. 
They  pecked  at  it  with  rapid  strokes,  jerking  it  on  one  side. 
At  this  stage  of  development  they  approach  anything  new 
and  strange  to  them  with  some  suspicion,  and  peck  at  it  in 
this  way.  For  example  I  gave  them  some  stewed  currants 
and  raspberries ;  these  were  struck  at  rapidly,  and  thrown 
aside.  Presently  one  was  picked  up  and  run  off  with, 
other  chicks  giving  chase,  and  eaten.  A  few  currants  were 
subsequently  eaten,  but  with  a  good  deal  of  shaking  of  the 
head,  and  apparently  not  much  relish.  The  ducks  ate 
them  rather  more  freely.  One  of  the  ducks  picked  up  the 
disabled  humble-bee,  and  after  mumbling  it  for  some  time 
in  the  water  swallowed  it. 

I  could  generally  in  their  early  days  induce  my  chicks  to 
take  anything,  and  even  to  seize  again  something  they  had 
found  distasteful,  by  tapping  with  my  finger  or  a  pencil  on 
the  ground  to  direct  their  attention  to  it,  in  imitation  of  the 
pecking  of  a  hen.  In  this  way,  I  induced  one  of  my  chicks 
to  take  up  the  beelike  Eristalis  which  it  had  so  far  avoided. 
Directly  he  had  seized  it,  others  gave  chase,  and  one  took 
it  from  him  and  swallowed  it.  Next  day  I  threw  in  among 
them  a  hive-bee  and  an  eristalis.  Both  were  left  un- 
touched. I  drew  their  attention  now  to  one,  and  now  to 
the  other,  by  tapping  near,  and  moving  it  with  my  pencil ; 
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but  without  effect.  I  may  say  that  tapping  was  ceasing  to 
be  effectual,  as  I  had  in  this  way  frequently  indicated  things 
which  they  had  not  always  found  pleasant. 

I  have  generally  dismissed  my  chicks  to  the  poultry-yard 
at  the  age  of  ten  days,  and  in  no  case  have  kept  them 
beyond  three  weeks.  But  I  have  never  seen  any  chick,  nor 
any  duckling,  catch  a  fly  on  the  wing.  There  are  often 
a  good  many  flies  hovering  over,  and  settling  in  the 
experimental  yard.  I  have  very  frequently  seen  the  chicks, 
and  occasionally  the  ducklings,  strike  at  the  flies  in  the  air, 
but  never  successfully.  I  have  experimented  by  placing 
flies  in  a  tumbler  covered  with  a  card.  The  chicks  then 
peck  repeatedly  at  the  flies.  On  removing  the  card  the 
flies  escaped,  and  the  chicks  have  pecked  at  them  as  they 
flew,  but  have  not  caught  them.  I  also  inverted  a  tumbler 
over  flies,  and  removed  the  tumbler  when  they  were  on  the 
ground.  Blackie  on  one  occasion  caught  one  before  it 
flew ;  but  neither  he  nor  any  other  of  my  chicks  has  been 
successful  in  catching  a  fly  on  the  wing. 

I  have  now  described,  perhaps  in  undue  detail,  a  few  of 
my  observations  as  noted  down  at  the  time.  To  some  they 
may  seem  trivial,  and  scarcely  worth  the  making  and  the 
noting.  To  us,  as  students  of  comparative  psychology, 
their  interest  lies  in  the  light  they  throw  on  the  beginnings 
of  psychical  life  and  activity  in  the  chick  or  duck.  Let  us 
now  see  how  the  observations  serve  to  bring  out  thej^latign 
of  instinct  to  intelligence.  But  first,  What  is  instinct? 
How  shall  we  define  or  describe  it  ?  Let  us  go  back  to  the 
little  chick  in  its  early  efforts  at  pecking.  Here  we  have  a 
motor  response  to  a  certain  stimulus.  And  there  can  be 
very  little  question  that  the  motor  response  is,  as  we  are  apt 
to  say,  purely  mechanical, — or,  as  we  should  more  correctly 
say,  purely  organic.  It  is  a  bit  of  animal  automatism,  ,  not 
necessarily  involving  more  than  the  lower  brain-centres. 
But  it  is  a  bit  of  automatism  which  is  accompanied  by 
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consciousness  in  the  broader  sense  in  which  I  have  used 
this  word.  And  the  role  of  consciousness  in  the  matter  of 
pecking  is  to  select  the  adequate  responses,  and  to  steady 
the  muscular  mechanism  to  its  work.  Let  us  describe  the 
automatic  activity  as  due  to  innate  capacity  for  motor 
response.  Then  in  the  animal  kingdom,  we  find  that  the 
automatic  responses  which  are  the  outcome  of  this  innate 
capacity  are  variable  in  their  adequacy.  The  chicks  at  first 
made  bad  shots  as  well  as  occasional  good  shots.  Now  the 
greater  the  variability,  and  the  greater  the  initial  percentage 
of  inadequacy,  the  more  necessity  is  there  for  the  acquisi- 
tion of  skill  by  the  individual.  On  the  other  hand,  the  less 
the  variability,  and  the  smaller  the  initial  percentage  of 
inadequate  response,  the  less  the  necessity  for  any  individual 
acquisition  of  skill. 

And  now  we  can  give  a  good  working  definition  of  instinct 
in  its  objective  aspect,  and  at  the  same  time  indicate  the 
relation  of  intelligence  to  instinct.  Instinctive  activities,  in 
their  theoretical  perfection,  are  those  in  which  there  is  no 
variability,  in  which  the  percentage  of  inadequacy  is  nil,  and 
in  which,  therefore,  there  is  no  necessity  for  the  individual 
acquisition  of  skill  through  the  control  and  guidance  of 
intelligence.  If  the  chicks  had  pecked  perfectly  from  the 
first  they  would  have  had  this  instinct  in  perfection.  As  it 
was,  they  required  a  little  intelligence,  acting  by  and  through 
experience,  to  perfect  their  activities.  The  instincts  were 
very  nearly,  but  not  quite,  perfect. 

/  A  qualification  may  here  be  introduced.  It  is  possible 
/that,  in  the  absence  of  intelligent  control,  the  repetition  of  the 
*  activity  would  render  it  more  accurate.  In  other  words,  the 
inaccuracy  may  have  been  partly  due  to  a  want  of  organic 
smoothness  of  working  in  the  automatic  mechanism.  There 
can  be  no  question  that  many  activities,  which  are  in  due 
time  performed  in  virtue  of  the  automatic  mechanism  for 
response,'  are  not  and  cannot  be  performed  at  birth,  because 
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the  organic  development  is  not  then  sufficiently  advanced.  I\ 
The  flight  of  birds  is,  according  to  Mr  Spalding's  observa- 
tions, instinctive.    He  kept  young  swallows  caged  until  they 
were 'fully  fledged,  and  then  allowed  them  to  escape.  They 
flew  straight  off  at  the  first  attempt.    They  exhibited  the 
instinctive  power  of  flight  in  a  practically  perfect  form.  But 
it  is  clear  that  such  a  proceeding  would  have  been  abso- 
lutely impossible  for  the  callow  young  when  they  were  first 
hatched.     The  instinctive  power  is  in  these  and  like  cases 
deferred  until  such  time  as  the  organic  development  renders 
the  automatic  performance  of  the  activities  physically  and 
physiologically  possible.     The  automatic  activities,  which 
are  the  outcome  of  completed  sexual  development,  are  good 
examples  of  such  deferred  instincts. 

It  is  a  necessary  corollary  of  the  view  here  advanced  that 
in  instinct  as  such  consciousness  is  a  mere  epiphenomenon 
—a  by-product,  with  no  bearing  whatever  on  the  performance 
of  the  activity  in  so  far  as  it  is  instinctive.     An  organism— 
if  such  exists— in  which  all  the  activities  are  throughout  life 
purely  automatic  and  purely  instinctive,  might  indeed  be 
conscious,  but  its  consciousness  would  be  of  no  practical 
value ;  for  all  the  activities  being,  ex  hypothesi,  automatic, 
there  would   be    no    conscious    guidance    or  control. 
Consciousness  might  be  present  as  a  spectator  of  the 
activities ;  but  it  would  be  a  mere  spectator  without  power 
of  guidance,  since,  in  so  far  as  guided  by  intelligence, 
activities  cease  to  be  instinctive.  Tit  should  be  clearly 
grasped  that,  in  so  far  as  an  activity 'i^guTded  by  individual 
control  towards  more  complete  accuracy,  just  so  far  does 
it  cease  to  be  instinctive,  as  the  word  is  here  used,  and 
become  intelligent.    And  when  an  instinct  is,  as  so  often  is 
the  case,  modified  and  adapted  to  meet  new  circumstances, 
the  modification  and  adaptation  is  no  part  of  the  instinct 
as  such,  but  is  due  to  intelligent  control. 

I  repeat,  then,  that  in  instinct  as  such  consciousness  is  an 


INSTINCT  AND  INTELLIGENCE. 


209 


epiphenomenon  or  adjunct.  But  this  does  not,  of  course, 
imply  that  it  is  absent.  Only  in  so  far  as  consciousness 
accompanies  the  performance  of  instinctive  activities  can 
intelligence  get  a  hold  on  them  for  the  purpose  of  control 
and  guidance.  The  performance  of  automatic  activities 
affords  to  consciousness  data,  which  form  a  foundation 
upon  which  the  psychical  structure  reared  by  intelligence  is 
based. 

'  So  far  as  vertebrates  are  concerned  it  is  only  in  the  lower 
forms  of  life,  and  in  those  which  are  born  in  a  relatively 
advanced  state  of  development,  that  we  find  the  products  of 
what  I  have  termed  the  innate  capacity  for  motor  response  in 
their  relatively  perfect  and,  so  to  speak,  crystallized  form  as 
instincts.  When  little  alligators  just  hatched,  and  still 
adhering  to  the  shells  by  their  umbilical  cords,  briskly  show 
fight  when  approached,  dragging  their  shell  behind  them 
and  rushing  with  open  jaws  at  any  thing  presented  to  them 
and  madly  biting  it;*  or  when  little  snakes  taken  pre 
maturely  from  the  mother's  oviduct  threaten  to  strike,  and 
make  the  characteristic  burring  noise  with  the  tail, t — these 
are  instances  of  unquestionable  instinct.  In  young  chicks 
the  following  responses  are  from  the  first  sufficiently  well- 
defined  to  be  regarded  as  instinctive.  Pecking,  walking, 
scratching  themselves,  preening  their  down  and  feathers, 
stretching  up  and  clapping  their  wings,  scratching  on  the 
ground,  squatting  down  and  "  dusting"  themselves,  scattering 
and  crouching  when  alarmed,  making  the  danger  churr  and 
other  sounds  previously  described.  In  addition  to  these 
there  are  numerous  minor  activities  which  are  distinctly 
chick-like,  and  differentiate  the  chicks  from  young  ducklings. 
In  the  ducks,  the  way  they  seize  and  mumble  the  food  in 
the  bill,  their  swimming,  their  piping,  their  mode  of  smooth- 

*  As  observed  by  Mr  Devenish.    See  Nature,  v.  47,  p.  587. 
t  As  observed  by  Mr  W.  Larden  in  the  "  Vivora  de  la  Cruz." 
See  Nature,  v.  42,  p.  115. 
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ing  the  down  of  the  breast  with  their  bills,  applying  the  bill 
to  the  oil-gland,  rubbing  their  heads  across  their  backs,  and 
other  minor  characters,  are  definite  enough  to  be  termed 
instinctive.  But  when  we  come  to  higher  animals,  especially 
those  born  in  an  immature  condition  and  dependent  at  first 
upon  parental  care,  it  is  not  so  easy  to  say  what  activities 
are  definitely  instinctive.  The  basis  in  innate  capacity  for 
motor  response  is  unquestionable ;  but  imitation  and  indi- 
vidual guidance,  through  intelligent  adaptation,  are  factors 
which  render,  the  activities  less  purely  instinctive.  I  am 
inclined  to  regard  imitation  and  tradition,  especially  in 
animals  which  live  in  flocks,  packs,  or  herds,  as  of  very  great 
importance.  By  tradition  I  mean  this  :  that  the  animal  is 
born  into  a  group  of  animals  which  perform  a  number  of 
activities  in  certain  ways,  and  that  through  the  imitative 
tendency  it  falls  into  these  ways,  which  are  thus  handed  on 
or  carried  down  through  tradition.  In  a  very  interesting 
chapter  on  "  Fear  in  birds,"  Mr  W.  H.  Hudson,  in  his 
work  on  "  The  Naturalist  in  La  Plata,"  describes  many  obser- 
vations which  point  to  the  conclusion  that  the  fear  of  man  and 
other  enemies  is  very  largely  due  to  parental  instruction  or 
to  individual  experience.  And  my  own  observations  tend 
in  the  same  direction.  Mr  Hudson  uses  the  term  "  tradition" 
in  the  sense  I  have  above  adopted. 

In  any  case  I  am  quite  clear  that  we  must  not  be  too 
ready  to  put  down  to  instinct  all  the  habits  of  animals,  even 
definite  habits  common  to  a  species,  without  taking  the 
trouble  to  ascertain  by  careful  observation  and  experiment 
how  far  these  habits,  though  based  on  an  innate  capacity  for 
motor  response,  are  rendered  definite  through  imitation, 
parental  teaching,  or  tradition.*  I  believe  that  there  is  here 

*  The  complex  problem  of  the  migration  of  birds  is  a  case  in  point. 
It  is  unquestionably  one  that  involves  more  than  instinct,  though  it  has 
an  instinctive  basis.  What  is  the  nature  of  the  internal  craving  which 
prompts  to  migration  probably  no  one  but  the  bird  knows — and  the 
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an  extensive  field  open  to  experimental  observation.  Is  it 
too  much  to  hope  that  in  connection  with  some  university 
in  Great  Britain  there  will  some  day  be  founded  a 
Chair  of  Comparative  Psychology,  with  an  experimental 
station  attached,  where  animals  may  be  reared  under  test 
conditions  and  under  foster-parents,  so  that  the  development 
of  their  intelligence  may  be  carefully  studied  ? 

No  doubt  in  those  species  of  which  the  normal  environ- 
ment is  relatively  simple,  and  but  little  subject  to  variation, 
the  responses  due  to  inheritance  will  be  relatively  definite 
and  instinctive  in  their  nature.  With  increased  complexity 
and  variability  of  environment  will  come  decreased  defini- 
tion in  the  inherited  modes  of  response,  such  definition 
being  left  to  individual  acquisition.  Inj&an,  therefore,  with 
nhis  exceedingly  complex  and  variable  environment,  the 
plumber  of  definitely  instinctive  activities  is  few ;  while  at 
the  same  time  the  innate  capacity  for  motor  response  forms 
a  broad  and  ample,  if  relatively  undifferentiated,  foundation 
for  an  indefinite  number  of  activities,  which  owe  their 
guidance  to  the  fostering  care  of  parents  and  nurses. 

 ^Omitting  now,  for  the  present,  any  further  reference  to 

imitation,  tradition,  or  parental  guidance,  and  fixing  our 
attention  on  the  relation  of  instinct  to  intelligence,  we  may 
say  that  animals  and  men  alike  come  into  the  world  with  an 
innate  capacity  for  active  response  to  certain  stimuli.  This 

bird  only  feels,  but  knows  not.  Nor  do  we  know  what  the  stimuli  are 
which  start  the  motor  activities.  In  the  far  simpler  case  of  the  migra- 
tion of  recently-hatched  eels  (elvers)  up  the  streams  from  the  estuaries, 
the  continued  stimulus  of  flowing  water  may  be  the  determinant  of  the 
continued  upward  and  onward  progress.  I  have  before  suggested  that 
highly  developed  and  differentiated  sensations,  through  the  constant 
use  (by  the  individual)  of  the  membranous  labyrinth  and  semicircular 
canals,  may  be  a  factor  in  the  direction  of  migration.  But  in  any  case 
there  is  probably  a  traditional  element  of  great  importance,  the  tradition 
having  perhaps  continued  unbroken  from  a  time  when  the  configuration 
of  land  and  sea  differed  from  that  which  now  obtains. 
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is  part  of  their  organic  inheritance.  The  response  may  be 
from  the  first  an  accurate  and  adequate  response :  in  such 
cases  we  term  it  instinctive.  But  more  frequently  the 
responses  have  a  variable  amount  of  inaccuracy  and  in- 
adequacy ;  in  such  cases  the  animal,  as  a  matter  of  observed 
fact,  has  a  power  of  selective  control  over  the  responses ; 
and  this  power  of  selectiygjc^ntrol  over  the  activities  which 
are  essential  to  daily  life,  is  the  first  stage  of  intelligence. 
And  whereas  for  the  instinctive  action,  as  such,  conscious- 
ness is  only  an  epiphenomenon  or  adjunct  accompanying 
the  performance  of  the  action,  for  its  intelligent  guidance 
consciousness  is  essential. 

When  the  chick,  so  soon  as  it  is  taken  out  of  the  drawer 
of  the  incubator,  strikes  with  fair  but  not  complete  accuracy 
at  a  piece  of  white  of  egg,  there  can  be  little  question  that 
this  action — complex  as  it  is,  and  involving  as  it  does  the 
due  co-ordination  of  a  great  number  of  muscular  impulses — 
is  of  the  nature  of  an  inherited  organic  response  to  stimulus ; 
that  the  sight  of  the  small  white  morsel  \i  just  the  touch  of 
the  trigger  that,  so  to  speak,  fires  off  this  complicated  train 
of  activities,  the  ability  to  perform  which  is  innate.  But  we 
have  every  reason  to  suppose  that  the  performance  of  these , 
actions  is  accompanied  by  feeling  or  consciousness.  So 
that  in  these  early  days  of  life  the  consciousness  of  the  chick 
is,  if  one  may  say  so,  entering  into  and  taking  possession  of 
its  organic  inheritance.  And  consciousness,  J  ike  a  wise  heir, 
at  once  proceeds  to  set  its  estate  in  order  and  to  remedy 
such  imperfections  as  it  finds  therein.  In  the  case  of  the 
chick,  the  inheritance  is  already  so  well  organized  that  it 
requires  very  little  individual  control  of  consciousness  to  put 
things  in  excellent  working  trim.  In  the  case  of  the  human 
,  infant,  however,  there  are  noteworthy  differences.  In  the 
'  first  place,  the  heir  comes  into  possession  when  he  is,  as 
compared  with  the  chick,  far  younger  and  less  mature ;  in 
the  second  place,  his  inheritance  is  of  vastly  greater  extent, 
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with  commercial  relations  of  far  greater  range  and  com- 
plexity ;  and,  in  the  third  place,  it  has  been  the  custom  for 
generations  of  his  ancestors  that  during  his  minority  he 
should  be  aided  in  the  administration  of  his  estate  by 
faithful  stewards,  and  should  be  instructed  therein  by  wise 
tutors.  Still,  notwithstanding  these  differences,  it  remains 
true  that  the  infant  consciousness,  like  the  chick  conscious- 
ness, has — more  gradually,  no  doubt,  and  with  more  external 

aid — to  enter  into  and  take  possession  of  its  organic  inherit:  

ance ;  and,  no  matter  how  much  he  is  aided  and  instructed, 
hp  V>flS  to  Hn  fin  individually  anrl  for  himself.  None  _Qan 
thi*  tflftjr  withJ^Tn  0r  perform  it  forjiim.  With  this 
inheritance,  moreover,  he  must  make  the  best  of  life.  No 
kindly  uncle  or  aunt  can  bequeath  him  a  new  estate.  The 
inheritance  is  his  to  deal  with  as  he  may  and  can,  within  the 
assigned  limits;  for  his  very  power  of  dealing  with  the 
inheritance  is  part  of  the  inheritance  itself. 

We  are  getting,  however,  too  far  from  our  foundations, 
and  must  return  to  the  stage  up  to  which  we  have,  I  trust, 
securely  built.  The  chick,  or  the  child,  in  the  early  hours 
or  days  of  life  acquires  skill  in  the  management  of  that  part 
of  the  organic  inheritance  which  we  call  its  bodily  organs.j 
And  this  skill,  rapidly  in  the  chick,  slowly  in  the  child, 
reaches  a  high  pitch  of  delicacy  and  exactitude.  The  chick 
of  a  week  old  will  pick  a  fly  off  your  finger,  and  not  so  much 
as  touch  the  finger  itself.  The  method  employed  is  thatof_ 
jrial  ^nHprrnr  What  we  term  the  control  over  our  activities 
is  gainea  in  and  through  the  conscious  reinforcement  of 
those  modes  of  response  which  are  successful,  and  the 
inhibition  of  those  modes  of  response  which  are  unsuc- 
cessful. The  successful  response  is  repeated  because  of  the 
satisfaction  it  gives ;  the  unsuccessful  response  fails  to  give 
satisfaction,  and  is  not  repeated.  Sufficient  has,  however, 
been  said  in  the  chapter  on  the  sense-experience  of  animals 
concerning  the  role  of  consciousness  in  the  acquisition  of 
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skill.  It  is  a  vitally  important  matter  in  the  psychology  of 
animals,  and  involves  the  selective  activity  of  intelligence. 
But  we  need  not  here  repeat  what  has  been  already  dis- 
cussed on  previous  pages. 

Let  us  pass,  therefore,  to  another  aspect  of  intelligent 
guidance,  and  in  order  to  avoid  referring  back  to  instances 
before  given  in  this  chapter,  let  me  further  describe  some 
observations  on  the  young  chicks,  mention  of  which  was 
made  in  a  previous  chapter.  On  the  evening  of  their  third 
day  of  active  life,  I  placed  before  my  little  birds  two  objects 
new  to  their  experience,  a  small  worm  and  a  yellow  and 
black  caterpillar — that  of  the  cinnabar  moth,  so  common  in 
the  summer  on  ragwort.  The  birds  looked  a  little  timidly 
and  suspiciously  at  both  of  them.  So  far  as  I  could  judge, 
they  were  not  more  suspicious  of  one  than  of  the  other; 
they  were  probably  suspicious  of  both,  because  the  objects 
were  rather  larger  than  those  which  the  chicks  had  been 
accustomed  to  peck  at,  and  because  they  moved.  They 
pecked  at  them  timidly  once  or  twice ;  but  as  it  was  getting 
late,  and  my  chicks  were  rather  sleepy,  I  felt  it  my  duty,  as 
their  acting  foster-mother,  to  put  them^l^bed.  Next 
morning,  when  they  were  fresh  and  vigorous,  I  repeated  tj^e 
experiment.  Again  both  objects,  the  worm  and  the  cinnaBP 
caterpillar,  were  pecked  at  timidly,  and  eventually  taken  up 
in  the  bill  and  run  off  with.  But  the  caterpillar,  which  is 
known  to  be  distasteful  to  most  birds,  was  dropped  at  once^f 
while  the  worm  was,  after  some  comical  efforts,  bol^d. 
Subsequently  the  caterpillar  was  occasionally  pecked  at, 
and  more  frequently  merely  looked  at ;  but  soon  it  was  left 
unnoticed.  Fresh  small  worms,  on  the  other  hand,  were  at 
once  and  with  confidence  snapped  up  and  carried  off, 
causing  a  most  exciting  chase,  the  fortunate  possessor  being 
allowed  no  peace  for  the  delightful  efforts  necessary  for 
swallowing  the  worm.  I  have,  with  other  chicks,  tried 
similar  experiments  with  cinnabar  caterpillars  and  loopers, 
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or  other  edible  caterpillars  of  about  the  same  size,  and  with 
similar  results.  And  with  ducklings  the  results  are  again 
similar.  In  no  case,  I  may  mention,  was  the  caterpillar 
injured  or  the  skin  broken. 

In  these  experiments  and  observations  the  points  to  be 
noticed  are,  first,  the  absence  of  any  instinctive  acquaintance 
with  the  difference  between  a  nice  worm  and  a  nasty  cater- 
pillar; secondly,  rapid  profiting  by  experience  after  a  few 
practical  trials  ;  thirdly,  arising  out  of  this,  the  discriminating 
by  sight  between  the  two  objects ;  fourthly,  the  association 
of  a  nasty  taste,  or  perhaps  a  disagreeable  odour,  with  one 
of  the  objects,  and  pleasant  gustatory  results  with  the  other; 
and,  fifthly,  guidance  of  subsequent  action  in  accordance 
with  the  results  of  experience.  In  the  last  two  points  we 
have,  in  an  elementary  form,  the  basis  of  intelligent  adapta- 
tion to  circumstances.  Intelligence,  as  I  use  the  word  in  / 
this  work,  is  founded  on  experience ;  it  involves  the  associa- 
tion '  of  impressions  and  ideas,  and  it  implies  a  power  of 
control  over  the  motor  responses. 

Let  us  now  take  a  case  illustrative  of  a  rather  more 
advanced  st|§Q^0  intelligence.  I  kept  the  chicks  in  my 
study,  near  a  small  gas-stove,  so  that  I  might  regulate  the 
t^fc)erature.  For  my  first  brood  I  made  a  sort  of  yard, 
paved  with  newspaper,  and  with  newspaper  walls  propped 
against  the  fender,  rugs,  and  so  forth.  (I  now  use  wire 
fitting.)  At  one  side  the  turned-up  newspaper  rested 
agajjjist  a  chair.  Blackie  was  a  week  old,  and  particularly 
bright  and  fresh,  perhaps  in  consequence  of  his  hearty  meal 
of  worsted.  He  was  standing  near  the  edge  of  the  yard, 
pecking  vigorously  and  persistently  at  something,  which  I 
discovered  to  be  the  number  of  the  page  of  the  newspaper. 
He  then  transferred  his  attention  and  his  efforts  to  the  some- 
what turned-in  corner  of  the  newspaper,  which  was  just 
within  his  reach.  Seizing  this,  he  pulled  at  it,  bending  the 
newspaper  down,  and  thus  making  a  breach  in  the  wall  of 
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my  yard.  Through  this  breach  he  stepped  out  into  the 
wider  world  of  my  study.  I  put  the  paper  back  as  before, 
caught  the  errant  Blackie,  and  placed  him  in  the  yard,  near 
the  scene  of  his  former  efforts.  He  again  pecked  at  the 
corner  of  the  paper,  again  pulled  it  down,  and  again  escaped. 
I  then  put  him  back  as  far  as  possible  from  this  weak  place 
in  my  poultry-yard.  Presently,  after  some  three  or  four 
minutes,  he  sauntered  round  to  the  corner,  repeated  his 
previous  procedure,  and  again  made  his  escape. 

Unquestionably  this  is  a  more  complex  case  of  intelli- 
gence than  the  one  I  gave  before.  But  it  is  of  the  same 
order.  It  was  founded  on  experience ;  it  involved  the  asso- 
ciation of  impressions  and  ideas ;  and  it  implied  a  power  of 
profiting  by  the  experience  through  the  association.  The 
chick  found  that  a  certain  action,  performed  in  the  first 
instance,  it  would  seem,  without  any  viezv  to  any  particular 
result,  produced  certain  effects ;  those  effects  were  pleasur- 
able ;  an  association  was  formed  between  the  idea  of  pecking 
at  that  corner  and  the  idea  of  walking  out  into  the  room. 
And,  subsequently,  the  action  of  pulling  down  the  newspaper 
was  repeated  for  precisely  the  same  reason  that  the  action  of 
picking  up  the  worm  was  repeated — namely,  because  it  had 
become  associated  through  experience  with  pleasurable 
consequences. 

Enough  has  now  been  said  to  bring  out  the  nature  of  that 
innate  capacity  for  motor  response  due  to  organic  inherit- 
ance, which  forms  the  basis  of  all  animal  activities ;  and  also 
the  nature  of  those  specialized  forms  of  response,  wherein 
consciousness  is  at  most  an  epiphenomenon  or  associated 
adjunct,  which  are  termed  instinctive;  and  enough.to  show, 
by  one  or  two  simple  examples,  how  intelligence  guides  the 
activities  to  individually  adaptive  results,  through  the  asso- 
ciation of  ideas  and  the  control  of  motor  responses,,  We 
shall  have  to  consider  in  future  chapters  other  and  more 
complex  cases  of  intelligent  guidance. 
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CHAPTER  XIII. 


THE  PERCEPTION  OF  RELATIONS. 
HE  complexity  of  consciousness  is  so  intricate,  and  yet 


A  so  orderly,  that  it  is  difficult  to  trace  all  the  varied 
threads  of  our  mental  tapestry.  In  previous  chapters  we 
have  endeavoured,  in  our  analysis,  to  pick  out  some  of 
these  threads.  We  have  seen  that  in  our  visual  impressions, 
sight  being  for  us  the  dominant  sense,  retinal  sensations 
coalesce  or  combine  with  motor  sensations,  and  that  seem- 
ingly simple  impressions  are  therefore  the  products  of  a  subtle 
synthesis.  When  we  see  a  violet,  the  retinal  sensations 
somewhat  differently  grouped  in  the  two  eyes,  enter  into 
synthetic  union  with  certain  motor  sensations,  the  con- 
comitants of  movements  of  and  within  the  eyeballs,  whence 
arises  an  impression  of  a  coloured  and  shaded  object,  pos- 
sessed of  a  certain  form,  and  located  just  there  in  the 
midst  of  a  marginal  field.  But  this  impression  forms  the 
nucleus  around  which  representative  elements  cluster.  The 
visual  field,  how  it  is  lighted  and  how  the  shadows  fall,  the 
relative  size  of  the  subsidiary  objects,  their  grouping  around 
the  focal  object, — all  these  involve  representative  elements 
which  serve,  so  to  speak,  to  give  further  body  to  the  mental 
picture,  and  which  result  from  a  vast  amount  of  visual 
experience,  whereby  retinal  and  motor  elements  have  en- 
tered into  a  close  co-ordination.  The  violet  is  a  visual 
impression;  but  it  is  something  more, — it  is  a  centre  of 
aggregation.  Its  fragrant  odour,  for  example,  is  suggested ; 
and  for  me,  as  I  have  before  mentioned,  a  particular  spot  in 
a  quaint  old  garden,  often  visited  in  childhood,  has  a  ten- 
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dency  to  come  to  mind.  That  is  to  say,  violets  have  a 
strong  tendency,  through  association,  to  form  the  focal 
starting-point  of  a  representative  visual  scene. 

So  far  we  have  been  dealing  with  the  presentative  ele- 
ments of  impressions,  and  with  their  representative  revivals. 
Impressions  as  such  are  constituted  solely  by  presentative 
elements  synthetically  combined,  though  they  may  rapidly 
accrete  around  themselves  in  further  synthesis  representative 
elements;  and  these  representative  elements,  so  far  as  we 
have  already  considered  them,  are  merely  the  revivals  of 
those  sensations  which  constitute  the  presentative  elements. 
And  here  it  may  be  well  to  add  a  reminder  that  we  defined 
a  sensation  as  an  undecomposable  element  in  consciousness, 
due  to  an  afferent  impulse,  or  a  combination  of  afferent 
impulses.  Our  analysis  disclosed  sensations  of  the  special 
senses  (retinal,  auditory,  olfactory,  and  so  forth),  sensations 
of  pain  and  of  general  sensibility,  motor  sensations,  and,  it 
would  seem,  sensations  of  distance  and  solidity.  These 
latter  we  found  to  be  due  to  the  combination  of  afferent 
impulses,  which  are  probably  physiological  and  infra-con- 
scious. And  it  will  be  remembered  that,  in  reply  to  the 
question,  why  the  combination  of  certain  infra-conscious 
impulses  gives  rise  to  a  sensation  having  the  quality  of  dis- 
tance or  of  solidity,  I  said  that  I  did  not  pretend  to  know. 
It  is  like  the  question  why  a  combination  of  carbon  and 
sulphur  in  certain  proportions  gives  something  so  different 
from  either  constituent  as  the  colourless  liquid  carbon 
disulphide.  We  can  only  say  that,  so  far  as  we  know,  this 
is  the  way  things  are  constituted.  We  here  reach  the  limits 
of  scientific  analysis.  In  like  manner  of  distance  and 
solidity,  we  can  only  say  that,  under  given  conditions  of 
stimulation,  that  is  the  form  which  impressions  assume. 
Science  cannot  say  why.  Science  has  to  be  content  with 
the  fact  that,  so  far  as  it  is  at  present  able  to  ascertain,  this 
is  the  way  in  which  such  impressions  are  constituted. 
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But  the  important  point  for  us  to  notice  in  the  present 
connection  is  that  outness,  position  in  the  visual  field,  and 
solidity,  are  already  given  in  the  visual  impression,  and  that 
they  acquire  their  significance  for  practical  conduct  through 
their  correlation  with  tactual,  auditory,  and  other  impres- 
sions. This  correlation  is  based  on  association ;  and  what 
I  have  just  termed  "  significance "  is  the  suggestion  of 
tactual,  auditory,  or  other  representative  states  on  the  occur- 
rence of  visual  impressions.  In  and  through  this  correlation 
the  presentative  elements,  which  our  analysis  has  disclosed, 
together  with  their  representative  revivals,  enter  into  fuller 
and  more  complex  synthesis ;  but  in  the  synthesis,  these 
sensation  elements  (and  their  revivals),  and  these  alone  are 
present.  If  it  be  said  that  in  addition  to  these  elements 
there  is  the  synthetic  consentience  itself  which  combines 
them  into  new  mental  compounds,  I  would  reply  that  this  is 
not  only  true,  but  is  involved  in  the  conception  of  psycho- 
logy as  a  science.  We  study  psychology  in  order  that  we 
may  ascertain  the  laws  of  the  combinations  which  lead  to 
the  genesis  of  mental  products,  just  as  we  study  chemistry 
that  we  may  ascertain  the  laws  of  the  combinations  which 
lead  to  chemical  products.  If  there  were  no  synthetic 
activity  in  either  case,  there  would  be  no  science  of  psychology 
or  of  chemistry.  Such  activities  in  nature  are  what  we 
endeavour  to  give  a  generalised  statement  of  in  the  primary 
laws  of  nature.  These  laws  are,  we  believe,  universal  laws. 
The  activities  in  question  are  not  peculiar  to  and  resident 
in  individual  units,  whether  these  individuals  be  organisms 
or  crystalline  products  of  chemical  combination.  They  are 
general  or,  in  philosophic  phrase,  universal,  and  are  mani- 
fested in  the  individual  only  in  so  far  as  the  individual  is  a 
constituent  unit  in  the  universal.  This  is  now  freely 
admitted  in  chemistry  and  in  biology;  until  it  is  as  freely 
admitted  for  mental  products,  psychology  will  either  fall 
below  or  soar  above  the  level  of  science.    From  the  strictly 
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empirical  point  of  view,  it  may  be  said  that  there  is  nothing 
in  the  impression  or  its  idea  but  a  synthesis  of  conscious 
sensations  and  infra-conscious  impulses  (or  their  revivals). 
And  if  a  disciple  of  Leibnitz  would  bid  us  add,  "Yes, 
nothing,  save  the  synthetic  principle  which  combines  them" 
this  may  be  freely  admitted,  on  the  distinct  understanding 
that  the  synthetic  "  principle  "  is  strictly  analogous  to  the 
synthetic  "  principle  "  by  which  carbon  and  sulphur  in  due 
proportions  combine  to  form  carbon  disulphide,  or  by 
which  carbonate  of  lime  crystallizes  as  calcite.  And  by 
strictly  analogous  I  mean  that  in  each  case  we  are  dealing 
with  natural  law.  But  if  it  be  meant  that  the  "  principle  I 
of  synthesis  is  something  supernatural, —  not  the  inner 
essence  of  the  natural  process,  but  something  superadded 
thereto, — then  we  must  reject  the  hypothesis  as  unnecessary, 
and  not  in  line  with  the  results  of  investigation  in  other 
departments  of  knowledge.  And  this,  I  need  hardly  add, 
were  it  not  that  it  is  so  easy  for  students  of  mental  science 
to  misunderstand  each  other, — this,  I  say,  is  no  denial  of 
mental  individuality.  Such  denial  would  be  on  the  face  of 
it  absurd ;  it  is  merely  the  placing  of  mental  individuality  in 
line  with  organic  individuality,  as  the  natural  product  of  the 
complex  interaction  of  natural  laws. 

We  have  now  to  pass  on  to  the  consideration  of  other 
factors  of  mental  products  by  the  synthetic  incorporation  of 
which  these  products  take  on  new  and  higher  characters. 

The  visual  impressions  are  different  according  as  the 
object  is  near  or  far,  and  located  here  or  there  in  the  visual 
field.  We  explain  this  by  saying  that  the  object  is  seen  in 
relation  to  other  objects  in  space.  But  such  explanation 
involves  the  perception  of  the  relation  as  such.  Until  the 
relation  shall  have  been  perceived,  it  is  impossible  to  view 
the  objects  in  the  light  of  the  relationship.  And  so  long  as 
we  are  dealing  simply  with  impressions  in  naive  sense- 
experience,   the   relationship   need   not   yet  have  been 
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perceived.  The  relations  may  have  been  implicitly  there, 
but  they  may  not  yet  have  become  explicit.  They  may  not 
yet  have  been  brought  to  the  focus  of  consciousness.  I 
look  around  me  in  my  room,  and  fix  my  eyes,  and  my 
attention  on  this,  on  that,  and  on  the  other  familiar  object. 
With  each  new  centre  of  vision  and  of  attention  there  is  a 
new  grouping  of  the  visual  scene  in  relation  to  a  new  focus. 
But  as  I  do  so,  my  mind  need  never  for  a  moment  dwell  on 
the  relationships  of  the  objects  to  each  other  in  space. 
Related  in  space  they  are,  and  I  can  perceive  the  relations. 
But  I  may  look  around  me  for  hours  without  paying  any 
attention  to  them — without  their  ever  coming  to  the  focus 
of  my  consciousness.  No  doubt,  the  fact  that  such 
relations  have  been  clearly  grasped  lends  a  subconscious 
relational  tone  to  my  mental  synthesis.  But  for  the  little 
child,  this  is  probably  not  so.  For  the  child  has  not  yet 
risen  to  the  perception  of  relations;  the  relationships  for 
him  have,  I  conceive,  never  become  focal.  For  him  the 
mental  products  are  impressions,  and  nothing  more ;  for  me 
they  are  percepts  in  so  far  as  they  carry  with  them  this 
relational  tone.  A  percept*  is  an  impression  to  which  is 
added  a  conscious  or  subconscious  perception  of  relation 
to  the  subject  or  to  other  objects.  And  we  have  now  to 
endeavour  to  ascertain  the  psychological  nature  of  the 
perception  of  relations. 

As  I  look  around  me,  and  transfer  my  attention  from  one 
object  to  another,  there  is  at  each  transference  a  transition 
in  consciousness.    If  we  symbolize  by  letters  the  succeed- 


*  The  term  "  percept,"  like  so  many  other  terms  in  psychology,  is 
differently  defined  by  different  authors.  The  reader  is,  therefore, 
requested  to  note  the  sense  in  which  it  is  employed  in  this  book. 
Those  who  have  read  my  Animal  Life  and  Intelligence,  will  observe 
that  I  use  the  term  here  in  a  somewhat  different  sense  from  that  in 
which  I  employed  it  in  that  work.  I  need  hardly  add  that  I  think  my 
present  usage  more  satisfactory  than  my  previous  usage. 
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ing  states  of  consciousness,  we  have  a  series  which  may  be 
thus  formulated : — 

r  —  s  —  n  —  y  —  t  —  v. 

But  consciousness  is  continuous.  The  states  r  s  n,  &c,  are 
not  isolated  from  one  another,  but  form  phases  in  a  series, 
one  of  whose  attributes  is  continuity.  And  we  sense  or  are 
aware  of  the  transitions  as  they  pass.  We  do  not  fix  our 
attention  upon  them.  Our  attention  is  engaged  by  the 
substantive  states  themselves.  Our  attention  passes  from 
to  s,  and  from  s  to  n>  and  so  on.  The  consciousness  of 
transition  is  altogether  marginal,  and  in  the  case  of  the  little 
child  has,  I  conceive,  never  become  other  than  marginal. 
Let  us  try  and  think  ourselves  into  the  condition  of  early 
childhood.  There  are  placed  before  us  three  wafers  or 
counters,  two  red  and  one  blue.  We  look  at  them  in 
succession,  so  that  first  a  red  wafer,  and  then  another  red 
wafer,  and  then  a  blue  wafer,  occupies  the  focus  of  vision 
and  of  consciousness,  the  sequence  therefore  being  red 
wafer — red  wafer — blue  wafer.  As  we  do  so  we  feel 
that  there  is  a  transition  in  consciousness,  first  from  red  to 
red,  and  then  from  red  to  blue.  When  the  transition  is 
from  red  to  red,  we  sense  or  are  aware  that  the  focal  im- 
pressions are  " similar;"  when  the  transition  is  from  red  to 
blue,  we  sense  the  focal  impressions  as  dissimilar.  Now 
here  the  point  to  be  noticed  is  that  the  similarity  or  dis- 
similarity is  not  in  the  focal  states  themselves,  but  in  the 
transitions  from  one  to  another.  In  the  absence  of  the  red 
wafer,  there  would  be  no  sense  of  dissimilarity  produced  by 
the  impression  of  the  blue  one.  It  is  only  when  the 
attention  is  transferred  from  red  to  red,  or  from  red  to 
blue,  that  we  are  aware  of  the  similarity  or  dissimilarity 
between  them.  It  must,  however,  be  clearly  understood 
that  it  is  with  the  mere  awareness  of  that  which  is  inter- 
preted by  perception  as  similarity  or  dissimilarity  that  I  am 
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so  far  dealing.  Our  three  wafers  are  moreover  to  be 
regarded  as  illustrative  and  representative  of  any  kind  of 
similarity  or  dissimilarity.  Let  us  suppose  that  for  the  red 
wafers,  there  are  substituted  two  sweets,  and  for  the  blue 
wafer,  a  piece  of  coal  or  chalk.  A  child  who  has  as  yet  no 
clear  perception  of  similarity  may  be  aware  of  the  likeness 
of  one  sweet  to  the  other,  and  practically  act  upon  this 
awareness,  and  may  likewise  be  aware  of  the  dissimilarity  of 
the  piece  of  coal  or  chalk  to  the  sweets.  So  too  a  child 
may  be  subconsciously  sensible  of  the  similarity  of  two 
leaden  bullets  the  one  to  the  other,  and  of  the  dissimilarity 
of  a  clay  marble  to  either  of  them,  and  yet  have  no  clear 
perception  of  the  relation  of  likeness  or  unlikeness. 

It  will  be  noticed  that  we  are  compelled  to  explain  in 
terms  of  relationships  (because  we  cannot  explain  in  any 
other  terms),  the  mental  condition  prior  to  the  perception 
of  relations.  We  are  forced  to  use  the  words  "similarity" 
and  "  dissimilarity/'  "  likeness  "  and  "  unlikeness,"  for  that 
mere  awareness  of  a  transition  in  consciousness,  which  in 
the  light  of  perception  will  become  (but  is  not  yet) 
similarity  or  dissimilarity.  We  are  inevitably  driven  to 
employ  the  language  of  anticipation.  And  I  know  not  how 
better  to  make  clear  the  distinction  I  would  draw,  than  by 
laying  stress  upon  the  verb,  and  by  saying  that  a  little  child 
endowed  only  with  sense-experience,  senses  or  is  aware  of 
the  similarity  between  two  sweets,  and  the  dissimilarity 
between  a  sweet  and  a  piece  of  chalk,  but  does  not  perceive 
the  similarity  or  dissimilarity ;  or,  to  put  it  in  another  way, 
that  he  senses  the  sweets  as  similar,  and  the  chalk  as 
dissimilar,  but  does  not  perceive  the  similarity  or  dis- 
similarity as  a  relation.  And  that  because  the  sweets  or 
the  chalk  monopolise  the  focus  of  consciousness,  because 
the  child  has  not  yet  had  occasion  to  look  within  on  the 
workings  of  his  own  mind,  because  the  faculty  of  perception 
is  not  yet  developed. 
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It  will  possibly  be  said  by  some  of  those  who  have  not 
quite  caught  my  meaning,  that  to  account  for  the  origin  of 
the  perception  of  relations,  I  am,  by  a  piece  of  badly  con- 
cealed thimble-rigging,  introducing  into  sense-experience 
that  of  which  I  feign  to  be  in  search.  I  first  assert  that  in 
sense-experience,  as  such,  there  is  no  perception  of 
relations;  I  pretend  to  inquire  how  these  relations  as 
objects  of  perception  have  arisen ;  and  thereupon  proceed 
to  assume  that  there  is  in  sense-experience  a  dim  "  aware- 
ness," or  "sensing"  of  those  transitions  in  consciousness 
which  will  be  eventually  perceived  as  relations ;  thus 
slipping  the  relational  pea  beneath  the  thimble  of  sense- 
experience.  I  do  not  think  that  this  would  be  a  just 
criticism.  In  any  case,  I  am  desirous  of  laying  bare  all  my 
assumptions.  I  assume  then  that  in  sense-experience  there 
are  impressions  and  ideas ;  and  that,  since  sense-experience 
is  continuous,  there  is  also  a  consciousness  of  the  transitions 
between  these  impressions  or  ideas.  Two  objects,  A  and  B, 
are  placed  before  a  being  in  the  stage  of  sense-experience. 
The  eyes  are  fixed  first  on  one  and  then  on  the  other. 
There  is  an  impression  of  A  followed  by  an  impression  of  B. 
And  these  successively  occupy  the  focus  of  consciousness. 
But  there  is  also  the  transition  from  one  to  the  other,  which 
since  it  does  not  in  any  way  interest  sense-experience, 
remains  marginal.  And  this  transition  it  is  which,  when 
focussed  through  reflection,  becomes  the  relation  between 
A  and  B,  the  focussing  of  it  being  termed  the  perceiving  of 
the  relation.  The  transition  does  not  become  a  relation^ 
until  it  is  thus  perceived  or  focussed.  The  distinction  is 
not  an  easy  one  to  grasp,  but  will  I  trust  become  clearer  as 
we  proceed. 

Similarity  and  dissimilarity  are  the  most  generalised  rela- 
tions that  we  know ;  for  objects  may  resemble  or  differ  from 
each  other  in  a  great  variety  of  respects.  If,  then,  these 
relationships  are  the  expression  of  the  transition  in  con- 
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sciousness  from  one  focal  state  to  another,  it  would  seem 
likely  that  all  relations  between  impressions  and  their  ideas 
are  primitively  given  in  consciousness  as  the  transitions 
from  one  focal  state  to  another.  Such,  I  believe,  is  invari- 
ably the  case.  And  the  transitions  in  the  naive  everyday 
life  of  practical  experience  are  persistently  marginal.  In 
endeavouring  to  interpret  therefore  the  consciousness  of 
the  little  child,  we  may  say  that  the  subconscious  aivare?iess  of 
relations  prior  to  the  advent  of  perception  has  its  origin  in  the 
transitions  of  consciousness  from  one  focal  state  to  another  ; 
and  further,  that  in  the  unreflective  floiv  of  consciousness  the 
transitions  are  e?itirely  tnarginal. 

Let  us  now  return  to  our  symbolic  representation  of  the 
sequence  of  focal  states  of  consciousness,  consisting  -of  im- 
pressions or  their  ideas 

r  —  s —  n —  y  —  t  —  v. 

It  is  clear  that  though  we  may  be  aware  of  the  transition, 
say  from  r  to  s,  as  it  occurs,  we  cannot  in  the  act  of 
passage  sense  it  in  its  completeness;  for  in  the  act  of 
passage  the  transition  is  not  yet  completed.  And  when  it  is 
completed,  and  s  is  reached,  it  is  the  impression  or  idea  s, 
and  not  the  transition  that  led  to  it,  which  occupies  the 
focus  of  consciousness.  The  matter  may  be  put  concisely 
thus : — Every  relation  involves  two  related  terms ;  until  the 
second  term  is  given  the  relation  is  incomplete ;  but  at  the 
moment  of  passage  from  the  first  to  the  second,  the  latter  is 
not  yet  given.  Hence  it  is  impossible  to  sense  a  relation  in 
its  completeness  during  the  transition  which  is  its  psycholo- 
gical equivalent. 

We  have  now  to  consider  how  we  do  come  to  perceive 
relations  in  their  completeness,  and  how  we  obtain  definite 
and  clear-cut  perceptions  of  relation. 

Since  it  is  impossible  to  get  a  complete  and  precise  per- 
ception of  the  relation  of  r  to  s  as  the  wave  of  conscious- 

p 
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ness  is  passing  from  the  one  to  the  other,  and  since  it  is 
necessary  for  the  perception  of  a  relation  that  both  related 
terms  should  be  given,  it  is  clear  that  it  is  only  by  looking 
back  on  the  past  course  of  the  psychical  wave  that  we  can 
definitely  perceive  the  relationship  which  was  previously 
only  sensed.  In  other  wrords,  the  perception  of  a  relation 
(that  is  to  say,  the  making  of  the  relation  focal)  involves 
introspection,  which,  as  we  have  already  seen,  is  also  retro- 
spection or  reflection.    If  therefore  our  symbolic  illustration 

r  —  s  —  n  —  y  —  t,  &c., 

be  taken  in  illustration  of  the  flow  of  impressions  or  ideas 
in  sense-experience,  the  connecting  links  being  marginal  in 
consciousness,  the  formula  * 

r  —  s  —  n  —  y,  &c, 

may  be  taken  as  roughly  illustrating  the  retrospection  or 
reflection  necessary  for  the  perception  of  a  relation,  or  the 
focussing,  as  idea,  of  a  transition  in  consciousness. 

It  will  be  well  to  consider  first  the  perception  of  a  simple 
space-relation.  Let  us  direct  our  attention  to  the  relation 
of  the  point  marked  a  to  that  marked  c. 

Cb  C 

a  4 

FtG.  13. 

As  we  do  so,  our  eyes  travel  to  and  fro  between  the  two. 
First,  a  is  focal,  and  c  marginal ;  then  c  is  focal,  and  a  mar- 


*  The  curve  indicates  that  the  idea  n  deals  with  the  transition 
between  r  and  s.  There  is,  of  course,  no  backward  flow  of  the  wave  of 
consciousness,  which  passes  onwards  through  r  —  s  —  n  —  y,  &c,  in 
orderly  sequence. 
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ginal ;  and  finally,  the  eye  is  perhaps  fixed  on  the  centre  of 
the  vacant  space  between  them,  both  a  and  c  being  marginal. 
With  the  eye  thus  fixed,  the  visual  impression  is  that  of  a 
pair  of  points  ;  but  if  consciousness  is  focussed  on  their 
relation  to  each  other,  we  have  a  perception  of  this  relation 
as  such.  But  since  the  perception  is  thus  directly  produced 
by  making  the  relation  focal,  and  the  related  terms  mar- 
ginal, where  is  the  justification  for  saying  that  the  perception 
of  relations  involves  reflection  and  retrospection  ?  Remem- 
ber how  the  perception  of  the  relation  is  reached.  First  a 
is  focussed  with  c  marginal,  and  then  c  is  focussed  with  a 
marginal.  Then,  and  then  only,  when  each  related  term 
has  in  turn  been  focal  to  consciousness,  can  we  make  both 
marginal,  and  focus  the  relation  itself.   In  our  diagrammatic 

scheme  r  —  s  —  n,  r  is  the  impression  of  a,  s  the  impres- 
sion of  c,  and  n  the  transition  from  the  former  impression 
to  the  latter ;  and  therefore  n,  as  a  present  and  focal  state  of 
consciousness,  is  symbolic  of  experience  gained  in  preceding 
moments  of  consciousness.  Moreover, — and  this  perhaps 
is  the  most  important  feature  of  the  process, — that  which  is 
thus  symbolised  is  not  any  previous  impression,  but  the 
transition  between  impressions.  And  it  is  difficult  to  see 
how  completed  transitions  in  consciousness  could  be  per- 
ceived and  symbolised  without  reflection ;  that  is  to  say, 
without  looking  back  upon  the  past  course  of  the  psychical 
wave.  No  doubt  the  reflection  here  is  only  embryonic 
and  germinal.  No  doubt  the  process  is  only  incipiently 
introspective  and  retrospective.  But  therein  lies  its  chief 
interest;  for  we  seem  to  have  here,  in  the  perception  of 
a  simple  space  relation,  the  first  step  into  a  new  realm  of 
conscious  experience,  —  a  realm  of  well-nigh  boundless 
extent. 

Let  us  now  extend  our  spatial  diagram  as  under : — 
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a  c  I 

•  •  # 

Fig.  14. 

Having  perceived  the  relation  of  a  to  c,  we  transfer  our 
attention  to  c  and  b,  and  proceed  to  make  the  relation  be- 
tween them  focal  just  as  we  did  for  a  and  c.  Having  done 
so  we  may  proceed  a  step  farther  and  deal  with  the  group 
a  c  b.  We  then  perceive  that  the  relation  of  a  to  c  is  in  all 
respects  similar  to  the  relation  of  c  to  b.  We  are  here,  be 
it  noticed,  perceiving  a  relation  between  relations  and  one 
which  involves  similarity  of  distance  and  similarity  of  direc- 
tion. The  case  is  more  complex,  but  it  does  not  involve 
any  new  order  of  perception.  We  are  still  dealing  with  a 
transition  in  consciousness  from  one  focal  state  to  another, 
and  it  makes  no  difference  in  principle  whether  the  focal 
states  between  which  the  transition  takes  place  are  impres- 
sions such  as  a  and  c,  or  perceptions  of  relation  such  as 
a  c  and  c  b.     In  this  case  in  our  diagrammatic  scheme 

r  —  s  —  n)  r  is  the  relation  of  a  to  <r,  s  the  relation  of 
c  to  b,  and  n  the  relation  of  r  to  s. 

We  may  now  proceed  a  step  farther,  and  make  our  figure 
more  complex : — 

J 


Fig.  15. 
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Let  us  direct  our  attention  to  the  relations  of  d  to  c  and 
c  to  e.  We  soon  perceive  that  the  relation  of  d  to  c  is 
similar  to  that  between  c  and  e.  We  repeat,  in  fact,  with 
respect  to  the  group  dee  the  experience  we  gained  with  the 
group  a  c  b.  But  if  we  take  the  relation  of  c  a  to  c  d  in  the 
group  a  c  d,  we  find  a  dissimilarity  in  the  relations,  and  that 
in  two  respects.  For  first  the  distance  c  d  is  less  than  the 
distance  c  a  ;  and  secondly,  the  direction  c  d  is  different  from 
the  direction  c  a.  The  case  is  again  somewhat  more  com- 
plex, but  it  introduces  no  new  order  of  perceptions,  though 
it  does  show  that  the  relations  may  be  definitely  perceived 
to  be  either  (1)  similar  or  (2)  dissimilar  to  each  other. 

It  should  be  clearly  noted  that  in  the  perception  of  rela- 
tions consciousness  is  merely  dealing  in  a  new  way  with  old 
materials.  Long  before  we  pay  attention  to,  and  definitely 
perceive  space  relations,  we  are  marginally  subconscious  of 
them.  We  are  aware  of  them,  and  practically  act  upon  our 
awareness,  but  we  have  not  learnt  the  trick  of  making  them 
focal  in  consciousness.  Nor  have  we  in  our  early  days 
much  need  to  do  so,  since  marginal  awareness  amply  suffices 
for  all  the  purposes  of  practical  experience.  It  is  only  when 
we  seek  to  describe  things  for  our  neighbours'  behoof  or 
for  our  own  satisfaction,  that  relations  are  dragged  into  the 
focus.  Ask  a  boy  of  five  or  six  to  describe  to  you  how  he 
performs  some  simple  and  familiar  operation.  He  will 
probably  want  to  show  you  how  it  is  done.  But  if  you 
meet  him  with  a  request  to  be  told,  not  shown,  how  it  is 
done,  you  will  probably  soon  see  how  puzzled  he  is.  He 
cannot  describe  it  except  in  terms  of  relationships  which 
he  has  only  sensed  and  not  yet  perceived.  It  is  not  the 
mere  words  that  he  lacks ;  it  is  the  ideas  which  lie  in  an 
unfamiliar  field.  He  has  to  look  back  upon  his  past 
experience  to  see  how  he  did  it,  and  he  is  not  much  given 
to  such  reflection. 

Another  point  that  should  be  noted  is  that  in  the  case  of 
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space  relations  we  have  a  definite  physiological  basis  for  the 
feeling  of  the  transition  from  a  to  c  or  from  c  to  d  \  for  the 
transition  in  consciousness,  when  we  are  dealing  with  these 
impressions,  is  accompanied  by  (if  it  be  not  the  psychical 
expression  of)  certain  definite  movements  of  the  organs  of 
vision.  When  we  perceive  that  the  relation  of  a  to  c  is 
similar  to  the  relation  of  c  to  b,  and  is  dissimilar  to  the  rela- 
tion of  c  to  d>  the  physiological  basis  is  to  be  sought  in  the 
similarity  of  eye-movements  in  the  one  case,  and  the 
difference  both  in  their  amount  and  in  their  direction  in  the 
other. 

Once  more  it  should  be  noted,  that  although  from  the 
psychologist's  or  physiologist's  standpoint  space  relations 
may  be  explicable  in  terms  of  transitions  in  consciousness 
or  of  muscular  movements,  yet  from  the  point  of  view  of  the 
student  of  physics  they  are  regarded  as  frankly  objective  or 
external  to  the  percipient.  The  psychologist,  from  the 
nature  of  his  analysis,  is  bound  to  regard  impressions  as 
states  of  consciousness,  and  perceptions  of  relation  as 
transitions  in  consciousness.  But  the  physicist  in  his 
analysis  regards,  and  is  wise  in  so  regarding,  both  impres- 
sions and  perceptions  of  relation  as  representative  (it  is  not 
for  him  qua  physicist  to  consider  how)  of  external  realities. 
It  is  a  grave  error  in  scientific  method  to  import  into  a 
physical  discussion  of  objective  motion  in  space  and  time  a 
collateral  discussion  of  psychological  questions,  still  more  to 
attempt  a  statement  of  the  laws  of  motion  for  physical 
purposes  in  terms  of  states  of  consciousness  or  the  transi- 
tions between  them. 

We  may  now  pass  from  relations  in  space  to  relations  in 
time.  Both  are  alike  given,  from  morning  to  night,  in  the 
daily  routine  of  experience.  But  both  alike  remain  marginal 
until  reflection  turns  the  focal  light  of  consciousness  upon 
them.  Did  the  reader  notice,  as  he  read  what  was  said 
above  with  regard  to-  space-relations,  that  time-relations 
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were  lurking  throughout  in  the  margin  of  his  consciousness 
and  only  needed  special  attention  in  retrospection  to  render 
them  focal  ?  Yet  this  is  undoubtedly  so.  The  impression 
of  the  point  a  was  succeeded  by  that  of  c.  The  time  relation 
was  subconsciously  sensed,  but  was  not  made  focal  in  con- 
sciousness. As  in  the  case  of  space  relations,  so  too  with 
time-relations,  although  we  feel  them  as  they  pass,  yet  we 
cannot  definitely  perceive  them  until  they  have  passed.  We 
have  in  focussing  them  to  look  back  upon  the  course  of  the 
psychical  wave  and  to  fix  our  attention  not  upon  the  im- 
pressions as  such,  not  upon  the  space-relations  or  the 
amount  and  direction  of  eye-movements  in  passing  from 
one  to  another,  but  upon  the  sequence  or  succession.  And 
here,  too,  it  is  clear  that  until  the  succession  a  c  is  completed 
we  cannot  have  an  accurate  perception  of  the  time -relation 
involved,  or  in  other  words  it  is  only  by  retrospection  that 
such  relation  can  be  focussed. 

If  we  represent  diagrammatically,  in  the  accompanying 


Marginal 

Focal  •a  *d< 

Marginal '  e^ 

Fig.  16. 

figure,  the  flow  of  consciousness  from  left  to  right  with  a 
narrow  focal  region,  and  on  either  side  of  it  a  marginal 
region  ;  then  in  two  succeeding  moments  of  consciousness 
we  have  first  a  focal  with  c  marginal,  and  then  d  focal  with  e 
marginal.  When  we  are  directing  our  attention  to  space- 
relations  we  make  a  vertical  section  of  the  wave  and  disregard 
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the  horizontal  flow  ;  and  when  we  are  directing  our  attention 
to  the  time-relations  we  make  both  vertical  and  horizontal 
sections,  and  perceive  a  c  as  simultaneous  and  a  d  as 
successive. 

It  is  probable  that  the  psychological  and  physiological 
basis  of  the  perception  of  duration  and  of  sequence  is  the 
continuance  in  consciousness  and  gradual  fading  of  impres- 
sions. If  impressions  and  the  sensation  elements  which  go 
to  the  formation  of  states  of  consciousness  were  strictly 
instantaneous,  there  could  be  no  continuity  of  consciousness 
and  no  perception  of  duration  or  of  sequence.  But  impres- 
sions do  not  appear  and  disappear  in  consciousness  instan- 
taneously. They  take  an  appreciable  time  to  fade  out  of 
consciousness.  If  two  notes  in  succession  be  played  or 
struck  on  a  musical  instrument,  the  first  remains  marginal 
in  consciousness  when  the  second  has  come  in  to  occupy 
the  focus.  The  sound  as  a  psychical  experience  does  not 
cease  abruptly,  but  gently  dies  away ;  and  such  fading  of 
impressions  probably  affords  the  subconscious  material  of 
our  awareness  of  duration  and  succession,  and  of  our  sub- 
sequent perception  of  relations  in  time.  And  here  it  is 
worth  noting  that  our  accurate  measurement  of,  and  sy Em- 
bolization of  time-relations,  is  through  the  intervention  of 
perceived  relations  in  space, — the  space  passed  over  by  the 
hands  of  our  clocks,  the  space  covered  by  the  movements 
of  the  heavenly  bodies,  or  the  shadow  on  a  sundial,  and  so 
forth. 

The  raw  materials  of  numerical  relations,  as  of  those  of 
space  and  time,  are  given  in  our  daily  experience,  and  are 
marginally  sensed  long  before  they  are  focally  perceived. 
The  child,  long  before  he  can  count,  senses  the  difference 
between  one  thing  and  two  things,  between  two  and  three, 
between  three  and  several,  between  several  and  many.  It 
would  not  be  surprising  to  find  that  a  clever  dog  was  able  to 
distinguish  from  each  other  playing-cards,  from  the  ace  to 
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the  ten.  But  they  would  be  distinguished  through  difference 
of  sense-impression,  not  through  perception  of  numerical 
relations.  So,  too,  with  succession.  One  can  very  readily 
distinguish  a  succession  of  three  from  a  succession  of  four, 
without  anything  like  counting,  through  the  sensing  of  sense- 
experience.  It  is,  indeed,  surprising  how  large  a  group  of 
sounds,  up  to  sixty-four  in  my  own  case,  can  be  appreciated 
as  a  group  without  counting.  But  the  perception  of 
numerical  relations  is  something  more  than  the  sensing  of  a 
group  of  discrete  objects  or  sounds.  It  is  also  to  be  dis- 
tinguished from  the  perception  of  the  group  as  larger  or 
smaller.  Whether  the  numerical  relations  were  first  per- 
ceived among  objects  simultaneously  presented,  or  in  asso- 
ciation with  succession,  we  cannot  say;  but  it  is  at  least 
possible,  if  not  probable,  that  they  arose  in  close  association 
with  that  phase  of  time-experience  which  presents  us  with 
succession  rather  than  with  duration.  Run  the  eye  slowly 
from  left  to  right  along  the  shaded  diagram  (Fig.  17).  You 


Fig.  17. 


are  subconsciously  aware  of  the  duration  of  the  impression 
it  produces.  But  if  you  run  the  eye  along  the  second  figure 
(Fig.  18),  you  are  aware  of  succession.    The  homogeneous 


Fig.  18. 

duration  of  a  continuous  impression  gives  place  to  a  suc- 
cessive series  of  similar  impressions.    And  in  this  series  you 
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have,  not  only  one  aspect  of  time-sequence,  but  also  the  a 
material  from  which  a  numerical  sequence  may,  on  the 
advent  of  reflection,  be  evolved. 

We  have  already  seen  that  when  the  attention  is  trans- 
ferred from  a  red  wafer  to  another  red  wafer,  or  from  a  red 
one  to  a  blue  one,  we  are  subconsciously  aware  of  the 
similarity  or  the  dissimilarity  of  the  transition  in  conscious-  I 
ness.   For  purposes  of  daily  intercourse,  and  for  purposes  of 
physical  science,  we  should  speak  of  the  similarity  of  the  red 
wafers  to  each  other,  or  of  the  dissimilarity  of  the  red  to  the  I 
blue.    That  is  to  say,  we  should  attach  the  similarity  to  the  3 
object.     But  for  purposes  of  psychological  analysis  we  jl 
regard  the  matter  from  a  different  standpoint.    The  red  I 
wafer  of  the  plain  man  or  the  physicist  is  for  the  psycho-  I 
logist  a  substantive  impression,  and  the  similarity  of  the  two  I 
red  wafers,  or  the  dissimilarity  of  a  red  and  a  blue  one,  is  a 
transition  in  consciousness.    So  long  as  this  transition  is 
only  subconsciously  sensed,  we  have  merely  a  dim  awareness  j 
of  the  similarity  or  dissimilarity  \  but  when  the  transition  is 
rendered  focal,  we  have  a  clear  perception  of  the  relation. 
And,  as  in  other  cases,  this  perception  involves  reflection. 
To  perceive  the  relation  between  the  white  and  the  shaded 
disc  in  Fig.  19,  we  fix  the  attention  first  on  one  and  then  on 


Fig.  19. 

the  other,  so  as  to  make  first  the  white  focal  with  the  dark 
marginal,  and  then  the  dark  focal  with  the  white  marginal. 
We  may  then  make  both  discs  marginal,  and  fix  the  atten- 
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tion  on  their  similarity  of  size  or  their  dissimilarity  in 
shading,  thus  rendering,  not  the  discs  themselves,  but  their 
relation  in  particular  respects,  focal  to  consciousness. 

In  perceiving  such  relations  there  is  no  necessity  that 
there  should  be  eye-movement.  If  by  means  of  a  lantern  a 
red  disc  is  thrown  on  a  screen,  and  then  the  red  be  suddenly 
changed  to  blue,  we  can  perceive  the  colour-relation,  or 
the  transition  in  consciousness  from  one  to  the  other.  Or, 
to  take  the  testimony  of  other  senses,  we  can  perceive  the 
similarity  or  dissimilarity  of  two  succeeding  sounds,  or  of 
two  tastes  or  scents,  or  pressures,  and  so  forth.  The  physi- 
ology of  these  transitions  is  not  well  understood;  but  the 
similarity  or  dissimilarity  is  presumably  between  like  or 
unlike  cortical  conditions.  Psychologically,  what  we  call  a 
perception  of  similarity  is  therefore  a  recognition,  through 
retrospection,  that  two  succeeding  impressions  were  in  cer- 
tain respects  identical,  or  that  the  transition  was  from  like  to 
like;  while  dissimilarity  is  the  perception  of  a  difference  in 
the  subsequent  impression,  or  that  the  transition  was  from 
like  to  unlike.  There  must  be  a  transition  for  the  perception 
of  similarity  or  dissimilarity.  If  there  be  no  transition,  we 
do  not  speak  of  the  similarity  of  two  impressions,  but  the 
continued  duration  of  a  single  impression.  In  any  case,  the 
essential  point  to  notice  is  that  the  definite  perception  of 
similarity  involves  the  conscious  and  focal  appreciation  of 
the  relation  of  likeness  as  such,  and  differs  from  the  mere 
subconsciousness  or  marginal  awareness  that  an  impression 
is  one  that  has  occurred  before  in  previous  experience. 
Throw  a  street  urchin  a  halfpenny,  or  a  dog  a  piece  of 
biscuit.  They  do  not  stop  to  render  focal  the  similarity  of 
the  objects  to  previous  halfpennies  or  previous  bits  of 
biscuit.  The  one  goes  for  the  focal  halfpenny ;  the  other 
for  the  focal  biscuit.  Their  actions  show  that  they  are  aware 
of  the  likeness  of  these  impressions  to  previous  impressions ; 
but  they  show  no  evidence  of  making  the  relation  focal.  If 
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we  say,  as  we  do  say  in  popular  parlance,  that  the  dog 
recognizes  the  object  as  a  bit  of  biscuit,  we  must  remember 
that  we  are  using  the  word  "  recognize  "  loosely.  And  if  we 
continue  to  use  the  word,  we  must  be  careful  to  distinguish 
between  this  simple  and  elementary  form  of  recognition,  and 
that  higher  form  of  recognition,  properly  so-called,  which 
implies  a  conscious  perception  of  the  relationships  involved. 
The  one  is  at  most  a  marginal  and  subconscious  awareness 
that  the  impression  is  not  new,  or  is  familiar ;  the  other  is  a 
fully  conscious  and  focal  product  of  reflective  thought.  The 
one  is  the  outcome  of  sense-experience ;  the  other  is  a  bit  ot 
intellectual  knowledge. 

It  is  a  nice  question  how  far  we  are  justified  in  speaking 
of  impressions  of  relation.  The  impression  is  directly  due 
to  stimuli.  But  when,  transferring  our  attention  from  a 
.  bluish-green  wafer  to  one  that  is  greenish-blue,  we  perceive 
"the  colour  relationship,  there  are  no  stimuli  which  give  rise 
to  an  impression  thereof  as  such.  There  are  special  stimuli 
from  the  greenish-blue  wafer,  slightly  different  stimuli  from 
the  bluish-green  wafer ;  but  none  that  we  know  of  accom- 
panying the  transition  from  the  one  to  the  other.  Never- 
theless, I  think  that  it  is  permissible  to  speak  of  the  focussed 
transition  between  impressions  as  an  impression  of  relation. 
We  may  speak  therefore  of  presentative  relations  between 
impressions,  and  representative  relations  between  ideas, 
the  relation  being  in  either  case  focal.  In  one  group  of 
relations  indeed,  those  of  space,  there  are  motor  elements 
due  to  the  stimuli  which  accompany  the  perception  of  the 
relation  of  any  two  bodies  in  space  as  the  eyes  range  from 
one  to  the  other.  And  these  space  relations  are  those 
which,  beyond  all  others,  are  definite  and  exact.  These  are 
they  which  we  use  diagrammatically  as  an  aid  to  the  percep- 
tion of  other  and  subtler  relations  in  the  graphic  method. 
And  it  may  well  be  that  it  is  to  the  presence  of  stimuli  accom- 
panying the  movements  that  this  pre-eminent  accuracy  is  due. 
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We  must  now  proceed  to  note  that  when  once  the 
perception  of  relations  has  entered  into  the  fabric  of  the 
mental  synthesis,  its  results  become  woven  through  and 
through  the  tapestry  of  consciousness,  so  as  to  constitute  an 
abiding  background.  When  once  relations  of  space,  time, 
number,  size,  and  so  forth,  have  been  perceived,  representa- 
tive perceptions  may  be  called  up  by  association,  not  neces- 
sarily into  prominence,  but  into  the  marginal  background  of 
consciousness.  The  sportsman's  recognition  of  the  partridge 
he  brings  down  is  different  from  the  dog's  recognition, 
because  for  the  sportsman  there  is  a  subconscious  back- 
ground of  relationships  which  have  been  perceived,  while 
for  the  dog  this  subconscious  background  is,  as  I  believe, 
absent.  This  suffusion  of  all  our  impressions  with  more  or 
less  of  a  definitely  relational  tone,  is  what  raises  them  to  the 
level  of  percepts.  For,  as  I  before  said,  the  percept  is  an 
impression  to  which  is  added  a  conscious  or  subconscious 
perception  of  relation  to  the  subject  or  to  other  objects ; 
or,  as  we  may  otherwise  phrase  it,  the  percept  is  an  impres- 
sion set  in  a  relational  background.  In  previous  chapters 
we  have  intentionally  neglected  or  endeavoured  to  eliminate 
all  that  differentiates  the  impression  from  the  percept.  Now 
it  is  necessary  to  introduce  this  factor  in  the  mental  synthesis, 
a  factor  which  is,  as  J  believe,  distinctively  human.  Animals 
and  little  children  Jive  in  a  world  of  impressions  and  ideas, 
set  in  a  background  of  dimly-sensed  relations  which  have 
never  been  perceived  as  such.  For  fully  developed  man 
the  world  is  a  \rorlfl  of  percepts,  set  in  a  background  of 
relations  which  Jtve  been  consciously  grasped.  It  will  be 
noted,  howeverjKiat  it  is  not  the  focal  impression  itself  but 
its  marginal  setting  which  is  thus  modified.  And  since  we 
can,  in  analytic  thought,  dissociate  the  impression  from  its 
setting,  we  may  perhaps  fairly  hope  that  what  we  have 
already  endeavoured  to  establish  concerning  impressions,  in 
sense-experience  or  consentience,  is  nowise  invalidated  by 
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the  fact  that  in  us  the  setting  is  different  from  that  which 
forms  the  subconscious  background  in  the  infant  and,  as  I 
shall  hereafter  more  definitely  suggest,  in  the  animal. 

We  will  take  one  more  example  of  a  relation,  the  definite 
perception  of  which  differs  markedly  from  the  marginal 
awareness  which  is  its  precursor  in  mental  development; 
and  this  relation  we  may  term  that  of  association.  There 
are  a  thousand  and  one  occurrences  in  our  daily  life  which 
afford  a  basis  in  experience  for  the  perception  of  such  a 
relation.  Numberless  events  are  associated  with  definite 
consequences.  The  occurrence  of  any  one  of  these  begets 
a  feeling  of  expectation  of  that  which  is  its  normal  associate. 
The  child  sees  a  sweet,  and  as  he  stretches  out  his  hand  for 
it  there  rises  in  his  mind,  through  association,  an  idea  of  its 
taste.  The  taste  is  suggested  by  the  visual  impression,  and 
we  say  that  the  two  are  associated ;  but  for  the  child  there 
need  not  be,  and  probably  is  not,  any  perception  of  the 
association.  The  daily  life  of  many  of  the  lower  animals  is 
moulded  by  certain  practically  constant  associations  in  expe- 
rience ;  thus  it  is  they  obtain  food,  thus  they  avoid  danger. 
But  there  is  no  reason  to  suppose  that  they  can  or  do  per- 
ceive these  associations  as  such.  Relationships,  even  the 
most  constant — those  by  which  experience  is  continuall 
guided — are  beyond  them,  because  it  is  only  through  reflec 
tion  that  the  relationship  can  be  perceived.  The  most  tha 
we  can  say  is,  that  through  sense-experience  they  are  diml 
and  subconsciously  aware  of  these  constant  associations. 
They  sense  where  they  cannot  perceive. 

Enough  has  now  been  said  in  elucidation  of  the  distinction 
between  the  focal  perception  of  relations  and  the  mere 
marginal  awareness  of  the  transitions  in  consciousness  from 
impression  to  impression.  It  is  of  the  essence  of  experience 
as  given  in  our  daily  life  that  substantive  impressions  stand 
out  like  clear-cut  figures  in  the  midst  of  a  number  of  more 
or  less  dim  and  shadowy  spectres  in  the  marginal  region  of 
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the  conscious  field.  And  it  is  just  because  there  is  in 
consciousness  not  only  a  focus  but  also  a  margin,  any  spectre 
in  which  may  subsequently  become  a  focal  and  clear-cut 
figure,  that  we  sense  or  are  aware  of  the  relations  which  the 
figures  and  spectres  bear  to  each  other.  So  long  as  our 
interest  is  centred  in  the  figures  themselves,  their  relations  to 
each  other  are  merely  incidental.  But  if  we  wish  to  describe 
the  conscious  scene,  then  we  are  forced  to  bring  the  relation- 
ships into  focal  prominence.  No  description,  still  less  any 
explanation  or  knowledge,  properly  so-called,  is  possible, 
except  in  terms  of  the  relations  which  the  figures  and 
spectres  bear  to  each  other.  To  describe,  to  explain,  to 
understand  a  scene,  one  has  to  dwell  upon  it  reflectively  and 
note  the  relations  which  its  several  parts  bear  to  each  other. 
Try  to  describe  the  simplest  visual  scene,  or  a  common- 
place sequence  of  events,  and  see  if  you  can  do  so  without 
using  words  which  render  focal  the  relationships  involved. 
An  infant  or  a  dog  cannot  understand  the  simplest  possible 
description,  because  the  words  which  stand  for  the  relation- 
ships have  no  meaning.  The  words  which  stand  for  im- 
pressions may  have  suggestive  value.  The  word  "  cat  "  or 
"rats"  may  have  for  the  dog  a  very  definite  suggestive 
value  ;  and  hence  some  people  fancy  that  when  they  say  to 
their  dog  "  there  is  a  cat  in  the  garden,"  the  animal  under- 
stands what  they  say.  But  there  is  no  evidence  that  the 
dog  understands.  It  is  quite  sufficient  to  suppose  that  the 
word  "cat"  has  suggestive  force,  all  the  rest  being  for  the 
dog  mere  surplusage  of  sound.  Those  who  have  had 
experience  in  teaching  tricks  to  dogs  or  other  clever  animals 
will  be  well  aware  how  futile  it  is  to  describe  or  explain  what 
they  are  to  do.  We  will  not,  however,  pursue  further  at 
present  the  bearing  on  animal  psychology  of  what  we  have 
learnt  in  this  chapter.  But  the  fact  that  we  cannot  describe, 
still  less  explain,  without  rendering  the  relationships  explicit 
and  focal,  justifies  the  suggestion  that  the  perception  of 
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relationship,  rendered  possible  by  reflection  or  retrospection, 
was,  in  the  evolution  of  man,  rendered  necessary  for  the 
purposes  of  social  communication. 

The  mode  of  origin  of  the  perception  of  relations,  is 
admittedly  one  of  the  most  difficult  steps  in  psychological 
development  to  explain  and  render  probable  from  the 
evolution  standpoint.  The  explanation  here  offered  does 
not  lay  claim  to  be  in  all  respects  adequate  and  complete. 
But  I  believe  it  is  on  the  right  lines.  In  the  simplest  ex- 
periences of  daily  life  there  are  given  what  we  may  term,  by 
anticipation,  space-relations  and  time-relations,  and  arising 
out  of  these,  relations  of  size  or  extent  of  space-occupancy 
and  of  duration  or  extent  of  time- occupancy  ;  numerical  re- 
lations and  relations  of  normal  association  ;  relations  of 
colour,  tone,  and  illumination  among  visual  objects  ;  of 
pitch,  intensity,  and  timbre  among  sounds ;  of  sweet  and 
bitter  among  tastes ;  of  pungent,  aromatic,  and  so  forth, 
among  scents ;  of  varying  pressure  and  temperature,  and  all 
the  other  differences,  among  sense-data ;  and  in  the  midst 
of  all  these,  relations  of  similarity  and  dissimilarity.  All  of 
these,  and,  as  life  becomes  more  complex,  other  less  simple 
relationships  are  given,  and  may  eventually,  in  the  course  of 
mental  development,  be  perceived.  And  my  object  has  been 
to  show  that,  as  primarily  given  in  unreflective  sense- 
experience,  they  remain  marginal  in  consciousness,  but  that 
eventually  they  may  become  focal  through  the  perception  of 
relations. 

In  conclusion  it  must  be  noted  that  the  relations  which 
we  perceive  are  in  all  cases  particular  relations,  though  it 
does  not  by  any  means  follow  that  the  related  terms  should 
be  particular.  The  particularity  lies  in  the  relation,  not  in 
the  terms  that  are  related,  one  or  other  of  which  may  be 
a  product  of  that  conceptional  thought  which  we  shall 
consider  in  the  fifteenth  chapter. 
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CHAPTER  XIV 
DO  ANIMALS  PERCEIVE  RELATIONS. 
[  7 HEN  I  take  a  walk  across  the  downs  with  Tony,  a 


V  V  fox-terrier  pup,  I  carry  with  me  a  stick ;  for  it  is 
his  delight  to  race  after  it  and  bound  back  with  it  in  his 
mouth.  The  other  day  I  took  with  me  a  heavy-knobbed 
stick,  a  Kaffir  knob-kerrie.  At  first  he  seized  this  by  the 
middle  ;  but  to  carry  it  thus  was  an  awkward,  lop-sided,  un- 
balanced operation,  and  by  the  close  of  the  afternoon  he  had 
profited  by  an  hour  or  two  of  experience,  and  seized  the 
stick  near  the  knob  end.  Now  such  a  proceeding  can  be 
completely  explained  in  terms  of  sense-experience.  The 
process  was  throughout  one  of  trial  and  error ;  gradually  he 
found  the  most  comfortable  way  of  carrying  that  stick,  and 
adopted  it.  Incidentally  he  was  solving  in  a  practical  way 
a  problem  in  mechanics  ;  he  was  finding  the  centre  of  gravity 
of  the  stick.  Incidentally,  too,  he  gave  me  an  opportunity 
of  perceiving  that  the  centre  of  gravity  had  certain  space- 
relations.  It  lay  within  about  seven  inches  of  the  knob  end 
of  the  stick.  But  is  there  any  reason  to  suppose  that  Tony 
perceived  this  relationship  in  even  a  rudimentary  and 
indefinite  way  ?  I  could  see  none.  Through  sense-ex- 
perience he  became  aware  in  a  practical  way  of  how  best  to 
deal  with  the  stick.  There  is  no  necessity  for  the  adequate 
explanation  of  all  that  I  observed  to  suppose  that  the  pup 
perceived  the  relations  as  such ;  the  relations  at  most  may 
be  regarded  as  implicit  in  practical  performance  by  certain 
activities,  not  as  explicit  in  focal  perception.  If  therefore 
the  canon  we  have  already  laid  down  is  to  be  adopted, 
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namely,  that  in  no  case  is  an  animal  activity  to  be  interpreted 
as  the  outcome  of  a  higher  psychical  faculty,  if  it  can  be 
fairly  interpreted  as  the  outcome  of  one  which  stands  lower 
in  the  psychological  scale, — if,  I  say,  this  canon  is  to  be 
adopted,  then  we  are  bound  to  interpret  the  action  of  the 
dog  as  performed  through  sense-experience  alone.  And  it 
will  conduce  to  clearness  if  I  here  distinctly  state  that  in 
sense-experience  and  in  intelligent  adaptation  to  circumstances, 
there  is  no  perception  of  relations.  This  absence  of  per- 
ception is  part  of  the  connotation  of  these  terms  as  I  employ 
them  in  this  work.  That  is  to  say,  if  the  dog  does 
perceive  relations,  then  he  displays  something  more  than 
sense-experience  and  intelligence. 

But  is  not  the  distinction,  on  which  so  much  stress  is 
here  laid,  after  all  a  somewhat  trivial  one  ?  What  does  it 
all  come  to  but  the  distinction  between,  on  the  one  hand, 
the  marginal  awareness  of  certain  transitions  in  conscious- 
ness, and,  on  the  other  hand,  the  focal  and  clear-cut  per- 
ceptions of  the  same  transitions  ?  Obviously,  I  myself  think 
the  distinction  an  important  one,  or  I  should  not  lay  such 
stress  upon  it.  But,  of  course,  if  my  critic  sees  no  distinction 
worth  the  drawing  between  an  undefined  marginal  awareness 
and  a  well-defined  focal  idea;  no  distinction  worth  the 
drawing  between  passing  on  in  consciousness  from  impression 
to  impression  and  reflectively  directing  the  attention  to  the 
nature  of  the  transitions  between  them ;  no  distinction  worth 
the  drawing  between  the  naive  reception  of  a  sequence  of 
experiences  and  the  beginnings  of  introspection,  there  is  an 
end  of  the  matter  between  us.  We  must  agree  to  differ.  It 
certainly  appears  to  me  that  the  distinction  between  hazy 
and  marginal  elements  in  consciousness  and  clear-cut  ideas 
is  a  real  one  ;  that  the  distinction  between  merely  sensing  a 
transition  and  focussing  the  attention  upon  it  is  a  valid  one  j 
and  that  the  distinction  between  naive  experience  and  intro- 
spection which  involves  reflection,  is  not  a  matter  of  mere 
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psychological  hair-splitting.  And  of  this  I  am  convinced, 
that  if  once  the  transition  from  sense-experience  to  reflective 
introspection  be  admitted  as  one  not  beyond  the  possibilities 
of  natural  development,  the  comparative  psychologist  may 
rest  assured  that  the  natural  genesis,  through  process  of 
evolution,  of  mind  in  all  its  phases  up  to  the  very  highest,  is 
an  hypothesis  the  validity  of  which  can  no  longer  be  seriously 
questioned.  If  once  the  perception  of  relations  and  the 
beginnings  of  retrospection  be  granted  as  possible  by  natural 
process  of  mental  development,  the  key  of  the  evolutionist 
position  is  won. 

To  return  to  the  experiment  with  the  fox-terrier  pup  and 
the  knob-stick,  I  repeat  that,  so  far  as  I  am  able  to  judge, 
all  that  I  observed  was  capable  of  interpretation  on  the 
hypothesis  that  the  dog  was  guided  in  its  actions  by  intelli- 
gence, profiting  by  the  associations  established  in  sense- 
experience.  And  now  I  would  ask,  Of  what  practical  service 
would  it  be  to  the  fox-terrier  pup  to  make  the  relatibns  focal 
in  perception  ?  I  am  unable  to  see  that  it  would  be  of  any 
practical  service  or  advantage  to  him  as  a  fox-terrier ;  and 
being  of  no  practical  service  or  advantage  to  him,  I  am 
unable  to  see  what  grounds  we  have  for  supposing  that  this 
faculty  has  been  developed  in  him  or  in  his  race.  And 
where,  it  may  be  asked,  is  the  practical  service  and  advan- 
tage of  the  perception  of  relations  to  primitive  man,  whose 
rude  needs  and  free  wild  life  may  have  been  in  early  times 
but  little  different  from  those  of  the  brutes  around  him  ? 
I  reply  that  the  perception  of  relations  is  a  necessary  factor 
in  the  evolution  of  descriptive  intercommunication.  It  is  a 
sheer  impossibility  to  describe,  not  merely  to  indicate  by 
gesture  or  by  practical  demonstration,  but  to  describe,  where 
to  seize  the  knob-kerrie,  so  that  it  may  be  comfortably 
balanced,  without  perceiving  or  rendering  focal  the  space- 
relations.  I  would  ask  the  reader  to  try  to  do  so ;  for  his 
inevitable  failure  will  aid  him  in  understanding  what  I  mean. 
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When  I  said  just  now  that  the  perception  of  relations,  as 
such,  would  be  of  no  service  or  advantage  to  the  fox-terrier 
pup,  I  assumed  that  among  dogs,  and  animals  generally,  the 
power  of  descriptive  intercommunication  has  not  been 
evolved.  That  they  have  some  powers  of  indicative  com- 
munication, both  by  gesture  and  by  the  emission  of  sounds, 
is  not  likely  to  be  called  in  question  by  any  one  who  has 
observed  animals ;  but  I  am  not  satisfied  that  there  is  any 
sufficient  evidence  that  animals  have  powers  of  descriptive 
intercommunication.  Let  us  briefly  consider  the  powers  that 
they  unquestionably  have,  and  contrast  them  with  the  powers 
the  possession  of  which  by  animals  is  doubtful. 

I  have  already  briefly  described  the  sounds  emitted  by 
young  chicks,  and  stated  my  opinion  of  their  suggestive 
value.    They  afford  a  good  example  of  one  type  of  indica- 
tive intercommunication.    They  are  indicative  of  emotional 
states.    This  type  of  intercommunication  is  of  wide  preva- 
lence and  of  great  importance  in  the  animal  world.  The 
song  of  birds  is  an  elaborated  example  of  such  intercom- 
munication.    It  is  indicative  of  certain  emotional  states, 
and  I  think  unquestionably  suggestive  of  answering  emo- 
tions.    And  among  birds  in  which  class  we  have  this 
elaborated  example  of  intercommunication  through  sounds, 
we  have  also  an  elaborated  example,  in  love-antics  and 
display  of  plumage,  of  similar  indicative  communication  by 
gesture.    There  can  be  little  doubt  that  the  dog,  both  by 
sound  and  gesture, — the  tail  being  a  most  important  organ 
of  communication, — is  able  to  indicate  the  nature  of  his 
emotional  states.    And  such  powers  of  indicative  communi- 
tion  are  doubtless  to  many  animals  of  marked  service  and 
advantage  in  the  state  of  -nature.    I  will  quote  an  example, 
which  appears  to  me  a  pertinent  one,  from  a  pamphlet  by  Mr 
H.  B.  Medlicott  :■ — "  In  the  early  dawn  of  a  grey  morning," 
he  says,  "  I  was  geologising  along  the  base  of  the  Muhair 
Hills  in  South  Behar,  when  all  of  a  sudden  there  was  a 
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stampede  of  many  pigs  from  the  fringe  of  the  jungle,  with 
porcine  shrieks  of  sauve-qui-pent  significance.  After  a  short 
run  in  the  open  they  took  to  the  jungle  again,  and  in  a  few 
minutes  there  was  another  uproar,  but  different  in  sound 
and  in  action ;  there  was  a  rush,  presumably  of  the  fighting 
members,  to  the  spot  where  the  row  began,  and  after  some 
seconds  a  large  leopard  sprang  from  the  midst  of  the 
scuffle.  In  a  few  bounds  he  was  in  the  open,  and  stood 
looking  back,  licking  his  chaps.  The  pigs  did  not  break 
cover,  but  continued  on  their  way.  They  were  returning  to 
their  lair  after  a  night's  feeding  in  the  plain,  several  families 
having  combined  for  mutual  protection ;  while  the  beasts  of 
prey  were  evidently  waiting  for  the  occasion.  I  was  alone, 
and  though  armed,  I  did  not  care  to  beat  up  the 
ground  to  see  if  in  either  case  a  kill  had  been  effected. 
The  numerous  herd  covered  a  considerable  space,  and  the 
scrub  was  thick.  The  prompt  concerted  action  must  in 
each  case  have  been  started  by  the  special  cry.  I  imagine 
that  the  first  assailant  was  a  tiger,  and  the  case  was  at  once 
known  to  be  hopeless,  the  cry  prompting  instant  flight, 
while  in  the  second  case  the  cry  was  for  defence.  It  can 
scarcely  be  doubted  that  in  the  first  case  each  adult  pig  had 
a  vision  of  a  tiger,  and  in  the  second  of  a  leopard  or  some 
minor  foe."* 

This  interpretation  leads  us  on  to  the  second  type  of 
indicative  intercommunication, — namely,  where  in  addition 
to,  and  perhaps  eventually  apart  from,  the  suggestion  of  an 
emotional  state,  there  is  an  indication  of  a  particular  impres- 
sion or  idea  which  gives  rise  to  the  emotional  state.  There 
can  be  little  doubt,  I  think,  that  the  first  stage  of  indicative 
communication  is  purely  emotional,  and  that  on  this  is 
grafted  the  indication  of  particular  objects.  If,  for  example, 
in  the  vast  majority  of  cases  the  cry  which  prompts  instant 


*  "  The  Evolution  of  Mind  in  Man,"  footnote,  pp.  25,  26. 
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flight  among  the  pigs  is  called  forth  by  a  tiger,  it  is  reason 
able  to  suppose  that  this  cry  would  become  indicative,  as 
Mr  Medlicott  suggests,  of  the  vision  of  that  particular  ani- 
mal. But  if  the  second  cry,  for  defence,  was  prompted 
sometimes  by  a  leopard  and  sometimes  by  some  other  minor 
foe,  then  this  cry  might  be  suggestive  of  a  vision  of  any  one 
of  these,  of  a  succession  of  visions,  or  might  remain  of 
purely  emotional  import.  Whether  the  dog  barks  in  differ- 
ent tones  to  indicate  "  cat "  or  "  rat,"  as  the  case  may  be,  it 
is  difficult  to  say.  But  it  is  possible  that  he  may  do  so.  In 
any  case  there  can  be  no  question  that  the  dog  and  other 
animals  respond  differentially  to  different  indicative  words 
as  addressed  to  them  by  us,  and  therefore  presumably  have 
different  particular  ideas  suggested  through  association  with 
the  different  sounds. 

The  investigation  of  the  question,  how  far,  in  their  inter- 
communication with  each  other,  separate  sounds  are  sugges- 
tive of  particular  ideas,  is  one  in  which  experiment,  with  the 
aid  of  the  phonograph,  in  menageries,  or  in  the  experimental 
stations  which  may  some  day  be  established  for  the  accurate 
study  of  zoological  psychology,  may  be  expected  to  throw 
light.  Mr  R.  L.  Garner  has  done  pioneer  work  in  this 
subject  by  his  study  of  the  sounds  emitted  by  monkeys. 
His  conclusions  are  by  no  means  definite,  and  his  work  * 
contains  much  hasty  and  immature  generalisation.  Of  the 
nine  sounds  made  by  capuchins,  not  one  is,  so  far  as  the 
observations  go,  indubitably  indicative  of  a  particular  object 
of  desire.  All  of  them  may  be,  and  would  seem  to  be,  in 
the  emotional  stage,  and  expressive  of  satisfaction,  dis- 
content, alarm,  apprehension,  and  so  forth.  Still  they  may 
be  indicative  of  particular  objects  of  appetence  or  aversion ; 
and  experiments  with  the  phonograph,  conducted  with  due 
care  and  under  test-conditions,  may  do  much  to  throw  light 
upon  an  interesting  and  important  problem.   

*  "  The  Speech  of  Monkeys,"  by  R.  L.  Garner. 
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Concluding  so  far,  then,  that  animals  have  powers  of 
indicative  communication,  which  is  primarily  suggestive  of 
emotional  states,  and  secondarily  (and  probably  only  inci- 
piently)  suggestive  of  particular  objects,  we  may  now  pass 
on  to  consider  the  kind  of  evidence  there  is  for  the  posses- 
sion by  animals  of  powers  of  descriptive  intercommunication. 
There  are  a  good  many  cases  on  record  of  dogs  or  cats  that 
have  been  cured,  or  treated  kindly,  subsequently  returning 
with  a  sick  or  sorry  companion.  Such  a  case  occurred  at 
the  Bristol  Infirmary  a  few  years  ago.  Many  a  time  have  I 
seen  Toby,  who  was  always  on  the  alert,  invite  the  fatter 
and  lazier  Ginger  to  accompany  him  on  a  desirable  worry. 
In  this  connection  I  may  perhaps  be  allowed  to  reproduce  a 
case  I  have  given  in  a  previous  work.*  It  was  communi- 
cated to  me  by  my  friend,  Mr  Robert  Hall  Warren,  of 
Bristol.  "  My  grandfather,"  he  says,  "a  merchant  of  this 
city,  had  two  dogs,  one  a  small  one  and  another  larger,  who, 
being  fierce,  rejoiced  in  the  appropriate  name  of  Boxer. 
On  one  of  his  business  journeys  into  Cornwall  he  took  the 
smaller  dog  with  him,  and  for  some  reason  left  it  at  an  inn 
in  Devonshire,  promising  to  call  for  it  on  his  return  from 
Cornwall.  When  he  did  so,  the  landlord  apologised  for  the 
absence  of  the  dog,  and  said  that,  some  time  after  my 
grandfather  left,  the  little  dog  fought  with  the  landlord's 
dog,  and  came  off  much  the  worse  for  the  fight.  He  then 
disappeared,  and  some  time  afterwards  returned  with  another 
and  larger  dog,  who  set  upon  his  enemy,  and,  I  think,  killed 
him.  Then  the  two  dogs  walked  off,  and  were  no  more  seen. 
From  the  description  given,  my  grandfather  had  no  doubt 
that  the  larger  dog  was  Boxer;  and,  on  returning  home, 
found  that  the  little  dog  had  come  back,  and  that  both  dogs 
had  gone  away,  and,  after  a  time,  had  returned  home,  where 
he  found  them." 

Such  cases  as  these  may  be  interpreted  as  involving 
*  "  Animal  Life  and  Intelligence,"  p.  344. 
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descriptive  intercommunication.  It  is  assumed  that  the  i 
one  dog  described  in  some  rudimentary  fashion  to  the  other 
what  had  taken  place,  or  what  he  had  seen,  or  what  he  had 
suffered.  We  are  not  at  present  considering  the  intelligence, 
or  more  than  intelligence  displayed ;  we  are  only  looking  at 
the  communication  as  such.  And  I  think  it  is  clear  that  in 
none  of  these  cases  need  there  have  been  more  than  what  I 
have  termed  indicative  communication.  There  need  not  | 
have  been  any  descriptive  communication  at  all.  At  the 
instance  of  certain  suggestive  signs  or  actions  the  one  dog 
follows  the  other.  That  is  all  that  is  necessary  to  account 
for  the  facts.  In  accordance  with  our  canon  of  interpreta- 
tion, therefore,  we  are  bound  to  assume  no  more  without 
further  warrant.  If,  when  a  little  dog  had  been  bullied  by  a 
cur,  it  ran  to  its  big  friend ;  if,  after  the  latter  had  been 
induced  to  follow  him,  the  little  dog  were  removed,  and  then 
the  big  dog  went  and  thrashed  the  cur  (following  the  lines 
of  a  well-known  experiment  of  Sir  John  Lubbock's,  with 
ants) ;  that  would  afford  strong  presumptive  evidence  of 
descriptive  communication.  In  this,  as  in  so  many  other 
cases,  what  we  need  is  experimental  investigation.  At 
present,  however,  there  is  not,  so  far  as  I  am  aware,  any 
definite  evidence  that  animals  possess  powers  of  descriptive 
intercommunication  involving  the  perception  of  relations. 

Of  the  stages  by  which  indicative  communication  passed 
into  descriptive  communication  we  are  ignorant.  But  for 
this  passage  it  was  necessary  that  in  addition  to  sounds  or 
other  signs  symbolic  of  impressions,  there  should  be  sounds 
or  other  signs  symbolic  of  relations.  And  this  step  which 
would  thus  lead  to  descriptive  communication  would  also 
lead  to  knowledge,  which  implies  and  is  dependent  on  the 
perception  of  relations. 

In  a  suggestive  pamphlet  on  "  The  Evolution  of  Mind  in 
Man,"  Mr  H.  B.  Medlicott,  accepting  the  teaching  of  those 
who  contend  that  knowledge  consists  of  relations,  sees 
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clearly  that  the  utterance  of  sounds  with  relational  import 
was  essential  as  a  preliminary  step  to  the  development  of 
knowledge.  "  Relations,"  he  says,*  "are  immaterial,  ultra- 
physical;  the  senses  cannot  touch  them  directly,  and  so  no 
sensation  of  them  can  be  recorded  in  the  brain;  and  hence, 
as  we  have  seen  to  be  admitted,  no  knowledge,  in  the  proper 
sense  of  which  relations  are  the  secret,  could  appear.  This 
is  the  function  performed  by  language,  to  supply  a  material 
notation  whereby  the  brain  can  take  hold  of  the  unseen 
world  of  relations,  and  so  convert  experience,  as  uncon- 
sciously recorded  in  "mere  consciousness,"  into  knowledge; 
introducing  mind  into  the  organism,  changing  the  brute  into 
man.  This  is  the  upward  step  we  were  in  search  of,  and  it 
is  wholly  writhin  the  range  of  natural  evolution." 

If,  as  I  gather  to  be  the  fact,  Mr  Medlicott  regards  these 
relations  as  something  wholly  new  to  consciousness,  we 
must  look  upon  his  view  as  incomplete.  It  assumes  that 
it  is  possible  for  "language  to  supply  a  material  notation," 
for  what,  so  far  as  consciousness  is  concerned,  has  as  yet  n^> 
existence.  The  relations  must  be  already  there^  implicit  in 
sense-experience,  before  they  can  become  explicit  through 
the  instrumentality  of  a  sound  or  sign  by  which  they  may  be 
indicated.  But  if,  as  I  have  endeavoured  to  show,  the  raw 
materials  of  relations  be  scattered  up  and  down  throughout 
the  whole  range  of  sense-experience,  then  the  step  that  was 
effected  when  relation  was  first  perceived  was  the  rendering 
focal  and  clear  to  consciousness  of  what  was  hitherto  only 
marginal  and  subconscious.  And  in  this  contention  it  is 
clear  that  I  am  not  opposing  the  view  to  which  Mr  Medlicott 
has  given  expression  ;  I  only  seek  to  complete  it. 

Let  me  illustrate.  A  dog  has  before  it  two  similar  objects, 
one  nearer,  the  other  farther.    Now  the  state  of  conscious- 

*  Page  24. — In  this  quotation  I  have  substituted  the  word  "know- 
ledge "  for  "intelligence,"  since  Mr  Medlicott  uses  the  latter  word  in  a 
different  sense  from  that  adopted  in  this  work. 
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ness  he  has  when  he  looks  at  the  farther  object  differs  from 
the  state  of  consciousness  he  has  when  he  looks  at  the  nearer 
object ;  for  he  reacts  differently  according  as  he  springs  at 
one  or  the  other ;  and  unless  he  is  an  unconscious  auto- 
maton, the  difference  in  reaction  is  the  index  of  a  difference 
in  the  states  of  consciousness  preceding  the  reaction.  But 
he  does  not  make  this  difference,  which  he  merely  senses  in 
sense-experience,  focal  as  a  perception  of  the  relation  in 
space  which  we  term  distance.  Or  if  he  does,  he  thereby 
goes  a  stage  beyond  sense-experience.  The  difference  is, 
however,  something  really  present  in  sense-experience,  and  is 
the  subconscious  determinant  of  the  exact  nature  of  the 
reaction.  In  the  absence  of  such  elements  in  sense- 
experience,  the  observed  phenomena  of  the  perfecting  of 
skill  in  animals  are  inexplicable.  And  the  step  we  are  now 
considering,  the  step  from  sense-experience  to  the  per- 
ception of  relations,  is  the  making  focal  in  perception  of  this 
difference  as  such,  which  has  hitherto  been  only  a  sub- 
conscious determinant  of  action  in  the  practical  life  of  sense- 
experience.  The  relation  itself  is  not  something  wholly 
new  to  conscious  experience ;  it  is  only  newly  perceived  as 
a  relation. 

To  the  question — Where  would  be  the  advantage  of  per- 
ceiving relations  as  such,  since  practical  sense-experience 
suffices  for  all  the  needs  of  existence  of  many  highly 
organised  animals  ?  I  again  reply  that  such  perception,  in 
association  with  signs  or  sounds  indicative  of  the  relations 
so  perceived,  would  render  possible  descriptive  intercom- 
munication, the  immense  advantage  of  which  among 
animals  living  together  in  a  community  cannot  for  one 
moment  be  doubted.  And  if  it  be  admitted  that  the  raw 
materials  of  the  relation  to  be  perceived  are  present  sub- 
consciously in  sense-experience,  I  join  with  Mr  Medlicott  in 
contending  that  the  eventual  bringing  them  to  the  focus, 
and  extending  the  process  of  indication  by  signs  from 
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impressions  to  these  new  focal  elements  in  consciousness, 
"is  wholly  within  the  range  of  natural  evolution." 

From  what  has  been  said  it  will  be  seen  that  I  am 
disposed  to  regard  descriptive  intercommunication  as 
closely  bound  up  with  the  initial  stages  of  the  perception 
of  relations ;  and  I  should  regard  the  possession  of  powers 
of  such  descriptive  intercommunication  in  any  group  of 
organisms  as  conclusive  evidence  that  they  were  able  to 
perceive  relations  as  such.  I  do  not  think  that  such  evidence 
is  at  present  forthcoming  with  respect  to  any  animals.  But 
it  may  well  be  asked  whether  this  is  the  only  evidence  that 
would  be  convincing.  May  not  relations  be  perceived  by 
some  of  the  higher  animals,  and  not  yet  utilised  in  this  way, 
through  the  affixing  to  them  of  sounds  significant  of  the 
relations  so  perceived  ?  I  think  it  not  impossible  that  they 
may ;  and  though  the  evidence  of  the  fact  may  be  difficult 
to  obtain,  that  is  certainly  no  valid  reason  for  discontinuing 
the  investigation.  I  am,  however,  firmly  convinced  that  in 
this  investigation  the  results  of  careful  experiments  are  of 
more  value  than  chance  observations,  perhaps  unwittingly 
touched  up  into  anecdotes.  And  I  would  here  earnestly 
request  those  who  are  interested  in  zoological  psychology,  not 
to  rest  content  with  merely  recording  an  observation  of 
animal  intelligence,  but,  if  possible,  to  make  it  the  basis  of 
such  experiments  as  may  help  to  reveal  its  true  psychological 
nature.  Again  and  again  I  receive  communications  of,  or 
see  recorded  in  books  or  newspapers,  instances  of  animal 
activity,  which  afford  admirable  points  of  departure  for 
experimental  investigation,  and  for  endeavouring  to  induce 
the  animal  to  exemplify  the  intelligent  or  other  activity  under 
slightly  varying  circumstances.  It  is  also  essential,  so  far  as 
possible,  to  watch  all  the  stages  of  the  evolution  of  any  clever 
trick ;  for  in  many  cases  it  is  quite  impossible  to  get  at  the 
true  psychological  import  of  a  complex  and  nicely  adapted 
activity,  unless  we  know  something  of  its  embryonic  stages. 
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One  of  the  relations  among  objects  which  animals  are 
sometimes  supposed  to  perceive  is  the  numerical  relation. 
Animals  are  supposed  to  count.  Lichtenberg  is  reported 
by  Thompson  *  to  have  found  that  a  tame  nightingale  could 
reckon  up  to  three.  He  daily  gave  the  bird  three  meal 
worms,  after  which  it  expected  no  more,  and  this  not  from 
satiety,  for  if  he  enticed  it  by  a  fourth,  it  at  once  jumped  down 
to  receive  it.  I  feel  quite  convinced  that  sense-experience 
was  sufficient  to  enable  the  bird  which  had  constantly 
received  three  worms,  to  be  aware  when  his  daily  allowance 
had  already  been  given  him.  As  has  already  been  said,  it 
is  quite  possible  to  sense  fairly  large  numbers,  both  of 
objects  simultaneously  presented  (illuminated  by  the  electric 
spark)  and  of  sounds  successively  presented.  A  group  of 
five  objects  forms  a  different  impression  from  that  produced 
by  a  group  of  four  objects  or  of  six  objects ;  and  these 
different  impressions  can  be  distinguished  in  sense-experience. 
We  must  not  be  misled  by  the  fact  that  we  call  them  four, 
five,  or  six,  and  thus  use  words  which  imply  that  we  have 
perceived  numerical  relationship.  Sense-experience  is  too, 
I  think,  amply  sufficient  for  the  explanation  of  the  sagacity 
of  the  suspicious  rook  described  by  Leroy.  If  the  rook 
saw  a  man  with  a  gun  go  into  a  hut,  she  kept  away 
from  her  nest.  "  To  deceive  this  suspicious  bird,  the  plan 
was  hit  upon  of  sending  two  men  into  the  watch-house, 
one  of  whom  passed  on  while  the  other  remained ;  but  the 
crow  counted  and  kept  her  distance.  The  next  day  three 
went,  and  again  she  perceived  that  only  two  returned.  In 
fine,  it  was  found  necessary  to  send  five  or  six  men  to  the 
watch-house  in  order  to  put  her  out  of  her  calculation. "t 
Here  it  is  quite  sufficient  to  suppose  that  the  rook  sensed 
the  impression  of  two  men  as  different  from  the  impression 

*  "  Passions  of  Animals,"  p.  29. 

f  "Animal  Intelligence,"  Eng.  Trans.  Quoted  by  Mr  Romanes, 
%i  Origin  of  Human  Faculty,"  p.  57. 
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of  three  men,  but  was  unable  to  sense  the  difference  between 
the  impression  of  a  group  of  four  men  from  that  of  a  group 
of  five  men. 

At  the  instigation,  and  under  the  supervision  of  Mr 
Romanes,  the  keeper  in  charge  of  the  chimpanzee,  Sally,  at 
the  Zoological  Gardens,  made  this  matter  the  subject  of 
experimental  investigation.  The  facts  elicited  are  of  great 
interest,  however  we  interpret  them.  This  highly  intelligent 
animal  was  taught  to  hand  to  the  keeper  any  number  of 
straws  up  to  five,  and  subsequently  further*  on  being 
asked.  The  straws  were  first  placed  in  her  mouth,  and 
then  handed  to  the  keeper.  During  my  visits  to  the 
Gardens,  I  have  seen  her  perform  this  operation  sixteen 
times,  of  which  eleven  gave  correct  results.  But  on  one 
day  when  she  was  twice  wrong  (giving  three  for  five,  and 
four  for  three),  the  keeper  said  she  was  tired,  and  inclined 
to  be  sulky.  I  did  not  see  any  experiments  beyond  five. 
Here  we  have  (i)  an  association  of  an  appropriate  group 
with  a  given  sound,  and  (2)  a  distinguishing  of  the  group 
we  call  three  from  the  groups  we  call  two,  four,  and  five. 
Whether  the  groups  were  sensed  as  similar  and  dissimilar, 
as  the  case  may  be,  or  were  numerically  perceived,  is  a 
matter  of  interpretation.  My  own  view  is  that  the  sensing 
of  the  similarity  or  dissimilarity  of  the  groups  or  sequences 
is  not  beyond  the  power  of  sense-experience,  and  that  there 
was  no  true  perception  of  numerical  relations — relations 
which  even  among  the  lower  members  of  the  human  race 
are  only  perceived  in  a  very  rudimentary  fashion,  if  indeed 
in  the  case  of  some  savages  they  are  perceived  at  all.  But 
this  is  merely  my  own  opinion.  It  is  possible  that,  under 
the  guidance  of  the  keeper,  Sally  was  acquiring  the 
rudiments  of  reflection  and  perception. 

I  will  now  proceed  to  describe  some  experiments  I  have 
made  with  dogs  the  object  of  which  was  to  ascertain  how 


*  See  Romanes;  Nattire,  vol.  40,  p.  160. 
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far  they  perceived  the  nature  of  a  difficulty  they  had  to 
overcome,  or  how  far  they  were  led  to  overcome  it  by  the 
process  of  repeated  trial  and  error,  which  constitutes  the 
method  of  intelligence.  I  may  introduce  these  experi- 
ments by  quoting  a  description  I  have  elsewhere*  given. 
Some  years  ago,  I  was  out  with  a  gentleman  who  was  teach- 
ing a  couple  of  Scotch  terrier  pups  to  carry  sticks.  Each 
had  a  light  cane  in  his  mouth.  After  a  while  we  came  to  a 
gate,  at  the  side  of  which  was  a  gap  for  foot-passengers 
between  two  uprights.  We  passed  through  and  watched 
the  puppies.  Both  blundered  against  the  uprights,  which 
caught  the  ends  of  the  canes.  There  was  a  little  scrimmag- 
ing, and  some  further  ineffectual  struggles,  and  then  both 
dropped  the  sticks  and  came  through.  Their  master  sent 
them  back  to  "  fetch."  The  first  to  arrive  at  the  gap  just 
put  his  head  through,  seized  a  cane  by  the  end  and  dragged 
it  after  him.  The  other  ran  through  the  gap,  picked  up  the 
cane  as  usual  by  the  middle,  and  blundered  as  before. 
Again  he  dropped  it  and  came  through.  I  then  went  back 
and  placed  the  stick,  so  that  he  could  put  his  head  through 
and  seize  the  end  as  the  other  had  done.  But  again  he 
went  through  bodily,  picked  up  the  cane  by  the  middle 
as  before,  and  blundered.  Then  his  master  tried  to  teach 
him  how  to  do  it.  On  our  return  an  hour  or  so  afterwards 
I  held  the  first  pup,  so  that  it  might  be  seen  how  far  the 
other  had  learnt  his  lesson.  He  blundered,  however,  as 
before.  Then  we  called  him  off,  and  allowed  the  other  pup 
to  have  his  turn.  He,  too,  blundered  for  a  little,  and  then 
came  back  to  us.  We  passed  through  the  gap  and  called 
him  after  us.  Again  he  blundered  ;  but  then,  dropping  the 
cane,  came  through,  and,  turning,  seized  the  cane  by  the 
middle^  and  tried  to  pull  it  after  him.  Of  course  it  caught, 
and  fell  out  of  his  mouth.    He  then  seized  it  nearer  the  end. 


*  Fortnightly  Review August  1893,  p.  223. 


DO  ANIMALS  PERCEIVE  RELATIONS?  255 

Even  so  it  caught ;  but,  by  turning  his  head  about,  after  some 
little  scrambling,  he  eventually  pulled  it  through. 

These  pups,  then,  did  not  act  alike ;  both  had  to  learn  by 
experience  to  meet  new  circumstances.  It  is  remarkable 
that  the  apparently  more  intelligent  pup  when  sent  back  in 
the  first  instance  seized  the  cane  at  once  by  the  end  and 
dragged  it  through;  and  if  the  observations  had  been 
carried  no  further,  one  might  have  supposed  that  he  clearly 
perceived  the  best  means  to  effect  the  desired  result.  But 
the  second  time  he  did  not  seize  the  end  of  the  stick,  and 
this  may  well  lead  one  to  suppose  that  it  was  rather  good 
fortune  than  clear  perception  which  made  him  successful 
before. 

Since  writing  the  above,  I  have  made  this  matter  one  of 
experimental  investigation.  I  will  describe  the  results  I 
obtained  with  Tony,  the  fox-terrier,  then  about  fourteen 
months  old.  The  scene  of  operations  was  a  field  along  one 
side  of  which  run  vertical  rails  about  six  inches  apart, 
between  which  he  can  readily  pass.  There  is  one  place 
where  a  rail  is  absent,  and  the  gap  is  therefore  twice  the 
usual  width.  Along  one  side  of  the  field,  at  right  angles  to 
that  described,  there  is  an  ordinary  open  iron  fencing. 

First  day. — Standing  on  the  path  adjoining  the  field,  and 
separated  from  it  by  the  first  mentioned  vertical  rails,  I  sent 
the  dog  after  a  short  stick  into  the  field,  and  called  him 
back  through  the  railings.  The  stick  caught  at  the  ends. 
I  whistled,  and  the  dog  pushed  and  struggled  vigorously. 
He  retired  into  the  field,  lay  down,  and  began  gnawing  the 
stick.  I  called  him,  and  he  came  up  slowly  to  the  railings, 
and  stuck  again.  After  some  efforts  he  put  his  head  on 
one  side,  and  got  the  stick,  a  short  one,  through.  I  patted 
him,  and  showed  him  my  satisfaction.  Then  I  sent  him 
after  it  again.  He  came  up  to  the  railings  with  more  con- 
fidence, but,  having  the  stick  well  by  the  middle,  found  his 
passage  barred.    After  some  struggles  he  dropped  the  stick 
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and  came  through.  I  sent  him  back  to  fetch.  He  put  his 
head  through,  and  seized  the  stick  by  the  middle  and  then 
pulled  with  all  his  might,  dancing  up  and  down  in  his 
endeavours.  Wriggling  his  head  in  the  efforts,  he  at  last 
got  the  stick  through.  A  third  time  he  again  stuck  ;  again 
dropped  the  stick ;  and  again  seizing  it  by  the  middle  tried 
to  pull  it  through.  He  failed,  and  came  to  me.  I  put  the 
stick  so  that  he  could  seize  it  by  one  end  and  pull  it 
through.  But  when  I  sent  him  after  it  he  went  through 
himself,  picked  it  up  by  the  middle,  and  tried  to  push  his 
way  through,  succeeding,  after  many  abortive  attempts,  by 
holding  his  head  on  one  side. 

Second  day, — I  sent  him  after  a  quite  short  stick  about 
nine  inches  long.  He  came  back  holding  it  at  one  end 
cigar-fashion.  It  struck  a  rail,  and  he  put  his  head  on  one 
side,  and  came  through  easily.  Sent  after  it  again,  he  seized 
the  stick  by  the  middle  and  stuck ;  but  soon  got  through  by 
holding  his  head  on  one  side.  After  repeating  this  several 
times,  he  came  up  to  the  railings  with  his  head  sideways.  I 
sent  him  a  dozen  times  after  this  stick,  that  he  might  gain 
experience  of  how  to  deal  with  the  difficulty.  I  then  sent  him 
after  a  longer  stick.  He  brought  it  by  the  middle,  holding 
his  head  on  one  side ;  it  caught,  and  he  struggled.  Then  he 
dropped  it  and  came  through.  I  sent  him  back.  He  again 
seized  it  by  the  middle,  and,  approaching  the  railings  as 
before,  tried  to  push  through ;  then,  failing,  dropped  the 
stick,  and  could  not  be  induced  to  make  a  further  attempt. 
I  took  him  for  a  walk  of  a  mile  or  so,  and  on  our  return 
sent  him  through  where  the  rail  was  missing,  and,  standing 
just  there,  called  him.  He  came  up  with  some  little  force, 
and  the  rails  caught  the  ends  of  the  stick.  He  dropped  it 
and  came  through ;  and  on  being  sent  back  seized  it  by  the 
middle,  and  tried  to  get  it  past  by  hard  pulling.  I  sent  it 
again  into  the  field.  He  raced  about  with  it,  and  came  to 
the  open  railings ;  went  through  and  ran  down  the  path  to 
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me.  I  threw  it  again  just  through  the  railings,  and  called 
him  towards  the  wider  gap ;  the  stick  caught,  and  he  then 
raced  round  through  the  open  fence.  Twice  more  he  did 
the  same  thing.  After  that  he  ran  round  at  once  without 
trying  the  vertical  railings. 

Third  day. — Experiments  with  sticks  at  first  gave  the 
same  results  as  before.  The  dog  had  not  in  the  least  im- 
proved in  bringing  a  long  stick  through  the  railings.  But 
he  had  learnt  by  experience  that  he  could  easily  run  round 
with  the  stick,  and  would  not  try  to  bring  it  through.  He 
had  the  intelligence  to  shirk  the  difficulty  which  he  could 
not  overcome. 

After  some  weeks  I  tried  him  again.  The  stick  caught 
by  the  ends  and  he  pushed  with  great  vigour  and  assiduity, 
but  with  no  result.  He  then  dropped  it,  and  jumping  over 
it  put  his  nose  through  the  railings,  and  catching  it  by  the 
middle  tugged  for  three  minutes,  dancing  up  and  down  in 
his  energetic  efforts.  I  placed  one  end  near  the  wider  gap 
and  induced  him  to  take  it  in  his  mouth,  and  pull  the  stick 
through.  I  then  threw  the  stick  again  into  the  field,  but  he 
caught  sight  of  the  open  railings  (I  had  purposely  approached 
the  field  from  the  other  side)  and  ran  round. 

On  a  subsequent  occasion  I  prepared  a  short  yew  stick 
with  a  crook  at  one  end  where  a  side  branch  had  been 
partly  cut  off.  I  brought  the  dog  up  to  the  field  on  the 
side  furthest  from  the  open  railings  and  sent  him  through 
after  this  yew  stick.  It  caught ;  and  after  many  attempts  to 
push  it  through  he  dropped  it.  I  sent  him  back,  and  after 
a  while  induced  him  to  take  it  by  one  end  and  drag  it  after 
him  so  that  it  might  catch  by  the  crook  at  the  other  end. 
He  then  tugged  at  it  in  the  most  ridiculously  energetic 
fashion.  Nothing  could  apparently  be  simpler  than  to  push 
the  stick  up,  free  the  crook,  and  pull  the  whole  through  ; 
but  the  dog  continued  to  pull.  I  repeated  the  experiment 
many  times,  and  tried  to  show  the  dog  how  the  difficulty 
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could  be  overcome.  But  each  time  the  crook  caught,  he 
pulled  with  all  his  strength,  seizing  the  stick  now  at  the  end, 
now  in  the  middle,  now  near  the  crook.  At  length  he 
seized  the  crook  itself,  and  with  a  wrench  broke  it  off.  A 
man  who  was  passing,  and  who  had  paused  for  a  couple  of 
minutes  to  watch  the  proceedings,  said,  "  Clever  dog  that, 
sir ;  he  knows  where  the  hitch  do  lie."  The  remark  was 
the  characteristic  outcome  of  two  minutes'  chance  observa- 
tion. During  the  half-hour  or  more  that  I  watched  the  dog 
he  had  tried  nearly  every  possible  way  of  holding  and 
tugging  at  the  stick.  And  such  is  the  method  of  sense- 
experience — continued  trial  and  error  until  a  happy  effect  is 
reached.  I  subsequently  tried  Tony  with  a  similar  crooked 
stick,  but  he  had  spied  the  open  railings,  or  remembered 
them,  and  ran  round  with  it  and  came  down  the  path. 

I  have  experimented  with  several  other  dogs  in  the  same 
way  and  with  similar  results,  to  describe  which  would  be 
mere  wearisome  repetition.  I  will  therefore  content  myself 
with  adding  a  few  words  concerning  an  hour's  observation 
of  a  very  intelligent  Yorkshire  terrier,  Toddy.  This  dog  is 
exceedingly  bright,  active,  and  clever  at  such  tricks  as 
finding  a  ball  or  other  object  hidden  in  his  mistress's 
drawing-room.  His  master,  my  friend  and  colleague, 
Professor  Leipner,  came  with  me  and  stimulated  Toddy  to 
his  best  efforts.  I  do  not  propose  to  give  the  results  in 
detail  ;  they  were  quite  similar  to  those  with  Tony.  The 
general  results  may  be  thus  summarised.  It  was  only  by 
chance  that  the  dog  seized  the  end  of  the  stick  and  pulled 
it  through.  At  the  end  of  the  hour  he  was  no  better  than 
he  was  at  the  beginning.  When  the  stick  was  placed  in  the 
best  position  for  seizing  one  end  and  pulling  it  through,  the 
dog  seized  it  by  the  middle,  walked  with  it  into  the  field, 
and  brought  it  up  to  the  railings.  The  effect  produced  on 
both  our  minds  was  that  Toddy  showed  no  evidence  oi 
perceiving  the  way  in  which  the  difficulty  could  be  overcome. 
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Now  I  am  particularly  anxious  that  it  should  be  quite 
clearly  understood  that  I  do  not  for  one  moment  doubt  that, 
with  a  little  trouble  and  patience,  one  could  teach  a  dog — or 
that  he  could  teach  himself — to  bring  a  stick  through  rail- 
ings. Dogs  can  be  taught,  and  may  acquire  through  their 
own  efforts,  much  more  difficult  and  complex  tricks.  What 
the  observations  show,  so  far  as  the  dogs  observed  are  con- 
cerned, is  that  their  way  of  dealing  with  the  difficulty  is  the 
method  of  trial  and  error,  which  is  the  method  of  sense- 
experience.  In  other  words  the  facts  observed  can  be  com- 
pletely explained  on  the  hypothesis  that  there  is  sense- 
experience  only.  The  perception  of  relations  as  such  is  not 
necessary  to  the  performances,  and  is  therefore  by  our  canon 
of  interpretation  excluded. 

I  have  experimented  with  dogs  in  the  following  way.  I 
have  tied  a  thread  to  a  stick  or  other  object  with  which 
they  would  play,  and  have  drawn  the  object  towards  me  so 
that  there  should  be  established  an  association  between  the 
movement  and  me — the  movement  being  always  in  the  same 
direction.  I  have  then  passed  the  thread  round  the  leg  of 
a  chair,  or  some  such  support,  and  caused  the  object  to 
move  off  in  the  opposite  direction.  I  wished  to  see  if  there 
was  any  evidence  of  surprise  at  a  result  which  was  quite  new 
to  the  dog's  experience.  I  have  not  succeeded  in  observing 
anything  of  the  sort.  Mr  Romanes,  however,  found  that 
one  of  his  dogs  showed  surprise  and  disquietude,  rising  at 
last  to  dread,  when  a  dry  bone  with  which  it  had  been 
playing  on  the  lawn  was  made  to  come  to  life,  and  given 
supernatural  powers  of  activity  by  means  of  a  thread.*  I 
have  tried  a  similar  experiment  on  a  good  many  dogs,  but 
with  no  positive  result.  One  young  and  timid  pup  did 
indeed  show  fear  :  but  he  showed  similar  signs  of  fear  when 
any  thing  was  thrown  or  rolled  towards  him. 


*  "Fetishism  in  Animals,''  Nature,  vol.  xvii.  168. 
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I  have  several  times  noticed  that  when  a  bone  is  tied  to 
a  piece  of  fine  string,  and  a  dog  made  to  race  round  after  it 
as  it  is  swung  in  a  circle,  the  dog  will  after  a  while  bite  at 
the  string  and  so  avert  the  motion  of  the  bone.  And  it  may 
be  said  that  such  an  action  implies  a  perception  of  the 
relation  which  the  string  bears  to  the  bone  in  motion.  I 
am  sure,  however,  that  such  perception  is  not  necessary. 
The  dog  sees  the  bone  swinging  round,  and  sees  the  string. 
After  many  ineffectual  attempts  to  seize  the  bone  which  he 
cannot  catch,  he  at  last  snaps  at  the  string  which  he  can 
catch.  That  he  senses  the  string  as  partaking  of  the  motion 
of  the  bone  cannot  be  questioned ;  but  I  do  not  think  there 
is  any  necessary  perception  of  the  relations  as  such.  Nor 
indeed  is  the  moment  of  excited  activity  one  in  which  a 
relation  as  such  is  likely  to  become  focal.  In  our  own 
moments  of  strenuous  action,  though  we  may  and  do  profit 
by  the  results  which  have  been  wrought  into  our  nature  by  , 
the  perception  of  relations,  we  have  no  time  to  make  them 
focal.  Such  focussing  of  relations  is  the  result  of  reflection.' 
It  can  hardly  be  said  that  a  dog  who  is  introduced  to  some- 
thing so  new  to  his  experience  as  a  bone  flying  round  and 
round  at  the  end  of  a  string,  has  had  any  previous  data  for 
the  quiet  perception  of  the  relations  involved. 

The  conclusion  to  which  I  think  we  must  be  led  by  the 
foregoing  considerations  is  that,  in  answer  to  the  question 
which  heads  this  chapter :  Do  animals  perceive  relations  ? 
we  must  reply  that  all  the  ordinary  activities  of  animals  can 
be  explained  on  the  supposition  that  they  do  not.  Further- 
more it  would  appear  that  experimental  observations  tend 
to  support  the  view  that  sense-experience  is  all-sufficient  for 
them,  and  that  in  face  of  an  unwonted  obstacle  they  trust 
entirely  to  the  method  of  sense-experience,  that  of  trial  and 
error,  for  dealing  with  it.  But  it  will  doubtless  be  said  that 
it  is  not  in  such  cases  that  we  are  forced  to  admit  a  highei 
faculty  than  that  which  falls  under  the  designation  sense 
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experience.  It  is  in  the  remarkable  cases  of  "  the  reasoning 
power  of  animals,"  that  we  find  a  body  of  evidence  which 
forces  upon  us  the  conviction  that  they  are  rational  beings. 
Before  considering  such  cases,  however,  we  have  to  learn 
how  the  perception  of  relations  leads  up  to  conceptual 
thought  and  to  reason  ;  and  we  have  to  make  it  quite  clear 
in  what  sense  we  are  to  employ  the  words  "  reason  "  and 
"rational."  It  is  not  a  matter  on  which  those  who  have 
attentively  studied  psychology  are  by  any  means  agreed. 
And  whether  animals  have  the  faculty  of  reason  or  not  very 
largely  depends  on  the  exact  sense  in  which  this  word  is 
used.  The  psychologist  is  apt  sometimes  to  smile  when 
after  the  recital,  probably  in  the  correspondence  columns  of 
a  newspaper,  of  some  anecdote  of  animal  intelligence  the 
writer  exclaims,  If  this  is  not  reason  I  do  not  know  what 
reason  is.  As,  however,  in  such  cases  the  writer  has  himself 
suggested  the  alternative,  there  is  perhaps  no  discourtesy  on 
the  part  of  the  psychologist  in  accepting  it. 


262       INTRODUCTION  TO  COMPARATIVE  PSYCHOLOGY. 


CHAPTER  XV. 
CONCEPTUAL  THOUGHT. 

JN  foregoing  chapters  I  have  endeavoured  to  show  how  the 
step  may  be  taken  from  sense-experience,  in  which  the 
transitions  from  impression  to  impression  are  merely  sensed 
as  they  occur  in  the  margin  of  the  conscious  field,  to  the 
definite  perception  of  relations,  where  the  transitional  relation- 
ships as  such  become  focal  to  consciousness.  We  there  saw 
that  perception  takes  its  origin  in  close  touch  with  practical 
experience.  The  relation  as  perceived  is  between  impres- 
sions so  recent  that  they  have  not  yet  faded  from  the  margin 
of  consciousness.  Take,  for  example,  the  spatial  relation 
between  two  adjacent  points.  They  are  still  in  the  field  of 
view,  and  were  but  just  now  focal  as  impressions.  That  is 
to  say,  when  the  relation  between  them  is  perceived,  they 
are  still  marginally  present  to  consciousness  as  the  points 
between  which  the  relationship  holds  good.  And  the 
relation  is,  as  wre  have  seen,  between  the  impressions  of 
concrete  and  particular  objects,  or  between  such  a  concrete 
impression  and  an  idea. 

Now  when  once  relations  between  concrete  impressions 
or  images  have  been  clearly  perceived  in  the  course  of  prac- 
tical experience,  the  materials  are  given  for  a  further  mental 
process.  Two  particular  objects,  billiard  balls  for  example, 
are  perceived  to  be  a  span  asunder.  The  balls  are  removed, 
and  pieces  of  chalk  being  substituted  they  too  are  seen  to 
be  a  span  asunder.  All  sorts  of  small  objects  may  be  sub- 
stituted for  the  chalk,  and  no  matter  what  the  particular 
objects  may  be,  the  space  relationship  remains  unchanged. 
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The  relation  persists  throughout  all  changes  of  the  things 
which  exhibit  the  relationship.  And  as  we  begin  to  realize 
this,  we  are  able  to  think  of  the  relationship  of  distance, 
irrespective  of  the  objects  which  exhibit  the  relationship — 
to  think  of  it  as  something  that  will  apply  to  a  great  number 
of  particular  cases  which,  in  other  respects,  may  show  all 
sorts  of  differences.  The  relationship  is  no  longer  particular 
to  those  two  billiard  balls  or  those  two  pieces  of  chalk,  but 
applies  generally  to  all  sorts  of  objects  which  have  been,  or 
may  be,  met  with  in  experience.  We  neglect  all  that  is 
variable  and  focus  the  attention  on  the  uniform  relation  in 
space.  We  do  not  merely  perceive  those  two  billiard  balls 
to  be  related  in  such  a  way,  but  we  conceive  the  relationship  in 
its  abstract  and  general  form.  We  have  reached  a  concep- 
tion, and  this  conception  is  not  concrete,  particular  and 
individual,  but  abstract,  general,  and  of  universal  application. 

The  process  of  conception  involves  an  extension  of  that 
reflection  which  we  have  seen  to  be  essential  to  the  process 
of  perception,  out  of  which  it  arises.  It  is  only  when  we 
can  look  back  upon  the  results  of  a  good  deal  of  experience 
that  the  permanence  of  the  relation,  amid  many  modes  of  its 
manifestation,  begets  the  general  conception.  In  the  course 
of  experience  we  see  that  this  man  is  like  that  man,  this  tree 
like  that  tree,  this  apple  like  that  apple,  this  coin  like  that 
coin,  and  so  on  in  numberless  particular  cases,  So  long  as 
the  likeness  is  particular,  we  perceive  the  similarity.  But 
when,  in  reflection  on  numerous  particular  instances,  we  see 
that  all  possess  this  relationship  in  common,  we  reach,  the 
conception  of  similarity.  We  are  no  longer  considering 
particular  transitions  in  consciousness,  but  are  reviewing  a 
number  of  transitions  which  have  occurred  in  the  course  of 
our  experience,  and  which  are  seen  to  have  a  common 
character.  Suppose  that  we  are  looking  over  a  series  of 
coins  or  other  similar  objects.  As  we  pass  from  one  im- 
pression to  another,  we  sense,  or  are  marginally  aware  of, 
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the  similarity  of  each  to  each.  We  may  then  make  the  like- 
ness of  any  two  focal  in  consciousness  and  perceive  the 
relation  of  similarity.  We  may  go  further  and  perceive  that 
the  relation  of  this  to  that  is  similar  to  the  relation  of  that 
to  the  other — we  may  perceive  the  similarity  of  the  relations. 
But  the  relations  that  we  perceive  to  be  similar  are  particular 
relations.  Not  until  the  particular  fades  from  view,  and  the 
relationship,  as  common  to  all  the  particular  instances, 
becomes  focal,  do  we  reach  the  conception  properly  so-called. 

It  will  be  seen  that  this  process  by  which  conceptions  are 
reached  involves  abstraction  and  involves  analysis.  The 
power  of  abstraction  has  its  germ  in  sense-experience.  It  is 
essentially  a  concentration  of  attention  on  the  focal  element 
to  the  neglect  of  marginal  elements  in  consciousness.  When 
in  the  primitive  life  of  sense-experience  the  attention  is  so 
rivetted  on  some  focal  impression  that  the  margin  almost 
fades  out  of  view  altogether,  we  have  the  process  of  abstrac- 
tion in  an  incipient  phase.  For  abstraction,  to  a  large 
extent,  is  a  matter  of  the  relative  intensity  of  the  focus  and  ' 
the  margin.  In  perceiving  the  relation  between  particular 
impressions  and  ideas — between  the  colour  shades  of  two 
skeins  of  wool  for  example — it  is  essential  that  they  should 
be  held  representatively  in  the  margin  of  consciousness  as  the 
terms  between  which  the  relation  is  perceived  to  hold  good. 
But  when  we  focus  the  relationship  of  similarity  in  general, 
and  form  a  conception  thereof,  we  no  longer  hold  any 
particular  terms  representatively  in  the  margin  of  conscious- 
ness. We  think  of  the  similarity  as  focal  to  a  marginal  field 
into  which  any  pair  of  an  indefinite  number  of  similar  terms 
may  be  introduced.  Whether  we  could  do  so  to  much 
purpose,  in  the  absence  of  a  name  or  some  such  symbol  for 
the  focal  idea  thus  generalized,  is  a  question  which  is  open 
to  discussion.  I  am  inclined  to  think  that  we  could  not. 
Our  conception  of  similarity  is  indefinite  from  its  very 
generality,  and  the  moment  we  try  and  make  it  clear  and 
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precise  to  our  mind's  eye,  we  make  it  particular  by  thinking 
of  an  illustrative  example.  We  exemplify  the  conception  by 
reference  to  a  particular  perception.  The  symbolic  name, 
however,  serves  to  fix  the  general  conception  without 
particularizing  it.  It  enables  us  more  completely  to  abstract 
the  focus  from  the  indefinitely  variable  margin.  And  all 
this  involves  analysis.  We  are  not  merely  looking  back 
upon  our  past  experience  and  reviewing  it  in  memory ;  we 
are  analysing  it,  and  making  a  new  synthesis  out  of  the 
results  of  our  analysis.  We  find  in  a  great  number  of 
particular  cases,  with  which  reflection  presents  us,  the  rela- 
tion of  similarity,  and  submitting  these  cases  to  analysis,  we 
detach  the  relation  from  the  related  terms.  But  the  relation 
is  given  in  experience  as  a  similarity  now  of  colour,  now  of 
musical  notes,  now  of  pressures,  now  of  tastes,  now  of  scents, 
and  so  forth.  Fusing  these  together,  we  reach  the  synthetic 
general  conception  of  this  relation  as  of  universal  applica- 
tion, and  label  it  "  similarity."  And  we  should  not  fail  to 
notice  that  this  process  of  analysis  and  synthesis,  as  leading 
to  the  conception  of  relations,  is  a  fully  conscious  process. 
No  doubt  the  mere  repetition  of  particular  cases  of  the  per- 
ception of  similarity  would  beget  a  sense  of  familiarity,  a 
fringe  of  marginal  awareness  of  repetition.  But  this,  so 
long  as  it  continues  marginal,  could  not  rise  into  conception. 
For  conception  involves  a  definitely  conscious  grasp  of  a 
synthetic  unity  as  the  result  of  reflective  analysis.  At  the 
risk  of  wearisome  reiteration,  let  me  again  say  that  in  primi- 
tive sense-experience  we  may  have  a  practical  awareness  of 
similarity,  such  awareness  being  altogether  marginal ;  that 
when  this  marginal  awareness  comes  to  the  focus  in  early 
stages  of  reflection,  the  similarity  between  particular  im- 
pressions may  be  definitely  perceived ;  that  mere  repetition 
of,  and  marginal  familiarity  with,  such  perceptions  will  not 
generate  conceptions,  which  are  the  definitely  focal  results 
of  abstraction,  analysis,  and  synthetic  generalization. 


266      INTRODUCTION  TO  COMPARATIVE  PSYCHOLOGY. 

Let  us  now  pass  on  to  consider  the  conceptions  that  we 
frame  of  what  we  term  the  qualities  of  objects.  I  say 
advisedly  "what  we  term"  the  qualities  of  objects,  because 
at  the  stage  of  primitive  sense-experience  the  qualities  of 
objects  are  not  yet  distinguished.  And  though,  in  describing 
and  endeavouring  to  explain  sense-experience,  we  are  forced 
to  use  separate  words  for  the  qualities  that  we  distinguish,  it 
must  be  remembered  that  at  this  stage  of  mental  develop- 
ment the  distinction  has  not  yet  been  made.  For  the 
animal — or  let  us  say,  to  avoid  controversy,  for  such  animals 
as  are  still  in  the  stage  of  sense-experience — there  is  no  dis- 
tinction of  quality  and  object;  there  are  merely  focal  impres- 
sions and  ideas,  set  in  a  subconscious  margin.  Suppose  that 
a  puppy  is  gaining  experience  of  things  which  are  good  to 
eat.  Associations  are  established  between  certain  visual 
impressions  and  certain  gustatory  impressions.  We  speak  of 
the  puppy  as  dealing  with  objects  which  have  the  quality  or 
property  of  edibility.  But  the  "  objects  "  and  the  "edibility" 
are  our  affair,  not  the  puppy's.  Or  let  a  child  be  playing 
with  red  and  blue  marbles,  he  may  sense  the  similarity  of  the 
red  marble  to  the  blue  marble  in  the  matter  of  form,  and 
their  dissimilarity  in  the  matter  of  colour.  But  when  once 
these  relations  begin  to  be  perceived,  the  form  and  the 
colour  begin  to  be  distinguished.  Qualities  begin  to  emerge, 
and  to  be  dissociated  from  the  continuum  of  sense-experi- 
ence. But  the  qualities  as  perceived  are  merely  the  salient 
features  of  certain  given  impressions ;  the  dissociation  is  only 
incipient.  This  red  rose,  as  an  impression,  is  distinguished 
from  that  yellow  rose,  and  is  assimilated  to  the  other  red 
rose.  The  quality  of  colour  predominates  over  that  of  form, 
but  the  two  are  still  associated  together,  and  associated  with 
the  scent  which  the  sight  of  the  rose  suggests.  For  at  this 
stage  we  are  still  in  close  touch  with  practical  experience ; 
and  in  practical  experience  there  is  no  dissociation  between 
colour  and  form,  nor  between  the  scent  of  a  rose  and  the 
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rose  which  is  scented.  But  when  reflection  deals  not  merely 
with  the  data  of  experience  as  they  are  practically  given — in 
their  very  presence,  so  to  speak — but  ranging  over  a  wider 
field,  analyses  them,  abstracts  their  focal  essence,  and 
generalizes  the  results  in  conceptual  synthesis,  then,  and  not 
till  then,  does  the  quality  dissociate  itself  in  thought  from 
the  object.  The  rose,  the  violet,  and  the  carnation  are  given 
in  sense-experience  as  differently  scented ;  perception  comes 
upon  the  scene,  and  the  scent  relations  of  the  flowers  are 
perceived,  still  in  close  association  with  the  other  qualities 
which  are  presented  to  consciousness  in  practical  experience; 
finally,  conception  analyses  the  results  of  experience,  isolates 
I  particular  quality  already  predominant  in  perception,  and 
lays  it  before  us  as  the  named  quality  of  "  scent."  And  so 
pleased  are  we  with  the  result  of  our  analysis,  and  with  the 
distinction  it  has  enabled  us  to  draw,  that  we  no  longer  say 
that  the  rose  or  the  carnation  is  scented,  but  that  the  flower 
has  scent ;  attributing  to  the  object  the  "possession"  of  the 
quality  which  we  have  thus  reached  as  a  general  conception. 

When  once  such  conceptions  have  been  reached,  they 
tend  to  suffuse  and  modify  our  whole  mental  outlook.  The 
case  here  is  analogous  to  those  to  which  attention  has  already 
been  drawn.  We  learnt  that,  so  soon  as  the  perception  of 
relations  has  entered  into  the  fabric  of  the  mental  synthesis, 
its  results  become  woven  through  and  through  the  tapestry 
of  consciousness,  so  far  as  to  constitute  an  abiding  back- 
ground. And  we  saw  that  this  suffusion  of  all  our  impres- 
sions with  more  or  less  of  a  relational  tone  is  what  raises 
them  to  the  level  of  percepts — the  percept  being  an  impres- 
sion set  in  a  relational  background,  the  relations  in  which 
have  been  at  some  time  or  other  definitely  perceived  as 
such.  Similarly,  so  soon  as  the  general  conception  has 
entered  into  the  fabric  of  our  mental  synthesis,  its  results  too 
become  woven  through  and  through  the  tapestry  of  con- 
sciousness, so  as  to  constitute  an  abiding  conceptual  back- 
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ground.  And  just  as  the  percept  is  an  impression  set  in  a 
background  of  particular  relations,  so  is  the  concept  an 
impression  which  is  known  to  be  but  a  particular  manifesta- 
tion of  that  which  is  of  general  or  universal  import. 

Mark  well  the  social  value  of  the  concept.  Perception, 
although  it  probably  took  its  origin  in  close  connection  with 
the  need  of  intercommunication,  is  nevertheless  in  the  main 
an  individual  matter.  I  perceive  the  particular  relationships 
of  this,  that,  and  the  other  object  with  which  practical  expe- 
rience brings  me  into  contact.  I  may  describe  to  you  what 
I  perceive,  and  hear  your  description  of  what  you  have 
perceived.  But  it  is  not  till  we  each  of  us,  you  and  I,  rise 
above  the  particular  perceptions  to  general  conceptions,  that 
we  begin  consciously  to  participate  in  our  common  humanity. 
The  percept  at  best  leaves  us  units  with  powers  of  inter- 
communication;  but  in  the  concept  we  merge  our  indi- 
viduality, to  share  a  common  nature. 

Note,  too,  the  increasing  complexity  and  the  increasing 
richness  of  the  fabric  of  the  mental  tapestry  as  we  proceed 
from  sense-experience  to  perception,  and  so  to  conception. 
In  sense-experience  we  have  impressions  and  their  revived 
ideas,  set  in  a  dim  background  of  a  mere  awareness  of  the 
transitions  which  take  place  at  this  stage  of  mental  develop- 
ment. Association  has  these  impressions  and  ideas  to  deal 
with,  and  nought  beside.  But  when  relations  have  been 
perceived,  a  new  set  of  ideas  is  introduced,  and  association 
weaves  these  strands  into  the  more  complex  tissue  of  con- 
sciousness. And  when  relations  and  the  qualities  of  objects 
have  not  only  been  perceived,  but  generalized  so  as  to 
acquire  widely  extended  meaning,  these  general  conceptions 
are  utilized  by  association,  and  the  tapestry  of  consciousness 
reaches  all  the  wealth  and  richness  which  the  interlacing  of 
the  strands  afforded  by  sense-experience,  perception,  and 
conception  can  give  it.  And  this  wealth  and  complexity 
concerns  not  only,  I  think  we  may  say  not  chiefly,  the  focus 
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of  consciousness ;  it  is  wrought  into  the  marginal  back- 
ground. When  one  reaches  the  climax  of  a  fine  play  or  a 
great  novel,  it  is  not  merely  the  focal  impression  or  idea  of 
the  moment  that  stirs  us,  but  the  extraordinary  richness  and 
intensity  of  a  state  of  consciousness  embracing  representa- 
tively a  multiplicity  of  duly  subordinated  details. 

For  beings  who  have  reached  the  conceptual  stage  then, 
association  deals  with  a  new  order  of  ideas, — those  of 
general  import.  And  it  is  now  time  to  revise  and  restate 
our  definition  of  the  term  "idea."  We  began  by  defining 
the  impression  as  that  which  is  rendered  focal  to  conscious- 
ness through  afferent  impulses,  and  the  idea  as  that  which  is 
rendered  focal  to  consciousness  through  the  revival  or  the 
representation  of  such  impressions.  But  when  we  reach  the 
perception  of  relations,  we  have  a  new  order  of  ideas, — the 
ideas  of  relation ;  they  are  the  revivals  of  those  perceptions 
which,  since  they  were  generated  in  close  touch  with  the 
related  impressions,  we  termed  impressions  of  relation. 
And  when  we  rise  to  conception  yet  a  third  order  of  ideas  is 
reached, — those  of  general  or  universal  application.  It  may 
be  well  to  distinguish  and  differentiate  these  three  orders  of 
ideas  by  writing  the  word  without  italics  or  capitals  when  the 
ideas  of  sense-experience  are  referred  to ;  by  using  italics  for 
ideas  of  or  involving  particular  relations;  and  by  using  a 
capital  letter  for  Ideas  in  their  general  sense.  Thus  I  may 
have  an  idea  of  a  snake  as  an  object  of  sense-experience ;  an 
idea  of  its  length ;  and  an  Idea  of  its  zoological  position. 
The  word  object  is  another  term  that  is  used  with  a  very 
wide  range  of  signification.  We  speak,  in  the  first  place,  of 
an  object  of  sense-experience  when  we  say,  for  instance, 
that  a  puppy  has  an  impression  of  the  object  that  we  call  a 
bone.  Secondly,  we  speak  of  perceiving  an  object  as  related 
to  another  object  in  space.  Here  the  object  hitherto  merely 
sensed  is  perceived  in  certain  of  its  relations.  This  is  the 
object  as  percept.     Thirdly,  we  speak  of  an  object  with 
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reference  to  its  general  purpose,  of  a  clock,  for  example,  as 
a  timepiece.  This  is  the  object  as  concept.  And  again,  we 
speak  of  an  object  in  the  logical  sense  as  the  synthesis  of  the 
qualities  which  we  have  analytically  distinguished.  This  is 
the  logical  object.  Thus  when,  for  purposes  of  logical 
thought,  we  define  an  "object,"  we  enumerate  its  several 
qualities  in  varying  relationship  to  other  objects  and  to  our- 
selves. And  though  it  may  be  said  that  the  term  as 
employed  of  sense-experience  and  of  the  earlier  stages  of 
perception  is  used,  by  anticipation,  for  that  which,  in  the 
light  of  conception,  is  known  as  an  object, — since  an  object, 
it  may  be  said,  is  only  known  as  such  in  antithetical  relation 
to  the  subject, — still,  for  reasons  that  will  hereafter  appear, 
it  is  convenient  to  retain  all  these  uses.  With  regard  to  the 
logical  object, — that  is,  the  synthesis  of  the  qualities  which 
we  analytically  distinguish, — we  may  note  that  there  are 
certain  properties  or  qualities  which  are  essential  to  the 
object  as  a  synthetic  unity ;  these  are  termed  primary  or 
essential  qualities.  And  there  are  other  qualities  which  are 
variable  or  unessential ;  these  are  termed  secondary  or  acci- 
dental qualities.  Take,  for  example,  such  an  object  as  a 
teaspoon.  There  are  certain  properties  or  qualities,  weight, 
resistance,  and  a  definite  form,  in  the  absence  of  which  the 
object  would  not  be  a  teaspoon  at  all.  But  it  may  be  hot  or 
cold,  silver  or  plated,  fiddle-patterned,  scalloped,  or  plain, 
and  still  be  a  teaspoon.  These  are  accidental  qualities. 
Of  course,  as  actually  presented,  this  teaspoon  now  in  my 
hand — this  object  as  percept — is  hot,  made  of  silver,  and 
scalloped.  Nothing  can  alter  that  as  a  fact  of  experience. 
But  these  accidental  qualities  are  not  essential  to  that 
general  Idea  of  a  teaspoon,  which  constitutes  the  logical 
object. 

This  digression  on  the  use  of  terms  leads  us  on  to 
consider  the  connection  of  the  faculty  of  conception  with 
words  and  language.    It  has  been  pointed  out  in  previous 
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chapters  that  the  step  from  sense-experience  to  perception, 
rendered  possible  by  incipient  reflection,  probably  had  its 
origin  in  the  needs  of  intercommunication.  It  is  impossible 
to  describe  a  simple  visual  scene  or  a  common  daily  occur- 
rence without  using  terms  which  stand  for  the  particular 
relations  involved.  But  the  terms,  though  they  primarily 
express  particular  relations,  stand  for  any  such  relations. 
They  are  thus  generalised,  and  so  far  conceptual  in  their 
nature.  Hence,  if  it  was  the  need  of  intercommunication 
which  gave  rise  to  perception,  it  was  also  the  means  of 
communication  which  largely  facilitated  the  further  process 
of  conception.  And  we  may  well  believe  that  perception 
and  conception  had  their  origin  in  tolerably  close  associa- 
tion with  each  other.  It  is  not  my  purpose  to  speculate 
here  concerning  the  origin  of  language,  and  how  it  played 
its  part,  vital  as  that  part  undoubtedly  was,  in  mental 
development ;  it  will  be  sufficient  to  indicate  the  relation  of 
the  name  or  word  to  the  impression,  the  percept,  and  the 
concept.  In  the  first  place,  the  word  may  be  associated  by 
contiguity  with  an  impression,  and  may  therefore  serve  to 
revive  the  corresponding  idea.  The  infant  tolerably  early 
gives  evidence  of  the  establishment  of  such  associations ; 
and  a  clever  dog  will  show  by  his  actions  that  a  considerable 
number  of  words  call  up  in  his  mind  the  ideas  of  the  im- 
pressions with  which  they  have  been  associated.  And  these 
words  are  not  merely  associated  with  revivals  of  impressions 
of  the  special  senses,  they  also  serve  to  suggest  activities. 
The  dog  lies  down,  sits  up,  begs,  fetches  and  "  drops  it,"  as 
he  is  told.  What  we  may  term  the  first  stage  of  naming, 
arising  out  of  the  indicative  stage  of  intercommunication,  is 
therefore  the  association  of  a  more  or  less  arbitrary  word-sign 
or  symbol  with  some  sort  of  impression.  The  second  stage  is 
the  association  of  such  a  symbol  with  a  relation  definitely 
perceived.  By  this  means  we  express  particular  characters 
of  the  impression,  in  relation  to  other  impressions,  particu- 
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lar  qualities  of  objects  in  relation  to  other  objects,  or  to  the 
percipient,  particular  modes  or  intensities  of  the  activities. 
Such  associations  are  considerably  later  in  development  in 
the  human  infant;  but  it  is  exceedingly  difficult  to  deter- 
mine just  when  they  are  formed.  The  child  grows  up  in 
what  we  may  term  an  atmosphere  of  language.  At  first  this 
environment  of  language  is  all  mere  sound ;  but  associa- 
tions of  particular  words  with  particular  impressions  are 
soon  established,  and  we  then  say  that  the  child  is  begin-  ; 
ning  to  understand  what  is  said  to  it.  It  is  certainly  some  j 
little  time,  but  one  finds  it  hard  to  say  how  long,  before  the 
relational  words  begin  to  have  their  true  significance.  If 
only  we  could  remember  these  early  stages  in  mental  develop-  i 
ment,  what  a  boon  it  would  be  to  psychology  !  As  it  is,  we 
are  left  to  the  conjectural  interpretation  of  observed  activi- 
ties. And  we  find  that  it  is  easy  to  get  a  response  in  answer 
to  the  suggestion,  "  Baby,  laugh,"  but  difficult  to  get  a 
different  response  for  "  Baby,  laugh  loud,"  and  "  Baby,  \ 
laugh  softly."  The  words  for  perceptions  or  their  ideas,  I 
since  they  are  expressive  of  relations,  are  relative  to  other  < 
words,  and  they  serve  to  define  the  relationship  of  impres- 
sions and  their  symbols  to  other  impressions  and  their 
symbols.  The  impression-words  are  for  the  most  part  nouns 
and  verbs ;  the  relation-words  are  adjectives,  adverbs,  and 
prepositions.  These  are  all  relative  to  each  other.  There 
is  not  an  adjective  nor  an  adverb  nor  a  preposition  that  does 
not  more  or  less  clearly  imply  such  relations.  Many  of 
them  go  in  couples,  such  as  "  hard  "  "  soft,"  "  near  "  "  far," 
"swiftly"  "slowly,"  "to"  from,"  "up"  "down,"  "above" 
"  under."  But  when  the  relation  is  not  so  obvious,  when, 
for  example,  we  say  that  the  grass  is  "green,"  even  here  the 
relationship  is  none  the  less  implied;  for  colour  is  not 
perceived  at  all  (though  it  may  be  sensed)  until  its  relation- 
ship to  other  colours  is  grasped.  In  saying  that  the  grass 
is  green,  as  a  matter  of  definite  perception,  we  imply  that 
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it  is  not  red  nor  brown  nor  blue,  nor  any  other  colour  than 
green. 

The  third  stage  of  naming  is  the  conceptual  stage,  and 
this  involves  the  generalization  of  that  which  has  been 
acquired  in  and  through  perception.  And  this  is  not  so 
much  the  formation  of  new  names  for  general  and  abstract 
relationships, — though  many  general  and  abstract  names  are 
then  first  given  such  as  "  redness,"  "  colour/'  "  distance," 
"opacity,"  " thing,"  " virtue,"  and  the  rest, — it  is  not  so 
much,  I  say,  the  naming  of  these  general  and  abstract  Ideas, 
as  the  raising  of  all  the  rest  of  language  from  the  particular 
to  the  general,  and  the  consequent  viewing  of  all  that  is 
named  in  the  light  of  conception.  Common  nouns  for 
objects  of  experience  such  as  "dog,"  "chair,"  "tree,"  "rock," 
or  oft-repeated  activities  such  as  "  to  run,"  "  to  call,"  "  to 
touch,"  are  then  no  longer  of  only  particular  application. 
They  stand  no  longer  for  simple  impressions,  no  longer  even 
for  particular  percepts,  but  they  are  henceforth  symbolic  of 
concepts.  The  word  "  ball  "  which  for  the  child  is  sugges- 
tive merely  of  a  particular  impression  or  idea,  is  for  the  man 
who  lives  in  a  conceptual  atmosphere  symbolic  of  this  and 
of  much  besides,  it  not  merely  stands  for  this  particular 
ball  as  actually  sensed  and  perceived,  but  is  symbolic  of  a 
general  concept  which  is  but  exemplified  in  the  particular 
object  before  us.  The  name  of  the  general  concept  thus 
embraces  thousands  of  particular  objects  which  are,  so  to 
say,  samples  of  that  which  is  so  named,  or  exemplifications 
of  the  Idea  so  symbolized. 

I  said  just  now  that  the  words  which  are  associated  with 
impressions  are  nouns  and  verbs;  but  the  verb  in  such 
connection  must  be  emptied  of  its  predicative  value.  For 
predication  is  beyond  the  reach  of  sense-experience.  The 
word  "  is,"  or  its  representative  in  the  verb  as  predicative, 
implies  the  exercise  of  perception  or  of  conception.  It  is 
indeed  primarily  symbolic  of  the  transition  in  consciousness 
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from  an  impression  to  some  perception  or  conception  which 
the  impression  suggests.  And  it  enables  us  to  state  in  the 
form  of  a  proposition  the  transition  which  has  thus  taken 
place.  Thus  it  comes  to  be  symbolic  of  all  those  transitions 
in  consciousness  between  focal  states  which  are  perceived 
or  conceived  to  be  related.  As  I  look  up  from  my  page  I 
see  the  dog,  the  rug,  the  fireplace,  and  so  on.  These,  as 
merely  successive  impressions,  are  not  related,  and  I  can 
make  no  affirmation  concerning  them.  But  in  the  light  of 
perception  I  affirm  that  the  dog  is  on  the  rug  and  in  front  of 
the  fire.  The  impressions  are  brought  into  connection  with 
each  other  through  the  perception  of  certain  spatial  rela- 
tions, and  the  transitions  having  a  new  value  given  to  them, 
are  symbolized  in  predication.  When,  in  Brazil,  I  saw 
coiled  on  the  road  before  me  a  brilliant  black  and  red  snake, 
the  sequence  in  consciousness  was  an  impression,  clearly 
defined  in  vision,  followed  by  the  concept  I  symbolize  as 
coral-snake.  And  I  indicated  this  transition  by  saying  to 
my  neighbour,  "That  is  a  coral  snake."  Then  followed 
further  transitions  in  my  consciousness  which  I  indicated  by 
adding,  "  It  is  terribly  poisonous,  and  has  recently  cast  its 
skin."  The  first  of  these  transitions  was  from  the  general 
concept  coral-snake  to  one  of  the  qualities  involved  in  the 
concept.  The  second  was  suggested  by  a  peculiarity  in  the 
appearance  of  the  snake.  And  when  my  companion  asked 
me  why  I  supposed  that  it  had  recently  cast  its  skin,  I  re- 
plied, "  Because  of  the  exceeding  brilliance  of  the  colours 
of  the  snake." 

That  little  word  "  because  "  introduces  us  to  a  group  of 
words  which  are  essentially  characteristic  of  the  conceptual 
phase  of  mental  development.  They  are  symbolic  of  logical 
inference  and  explanation.  We  may  describe  events  and 
experiences  by  the  hour,  keeping  close  to  the  plane  of  per- 
ception (though  the  words  we  employ  are  full  of  conceptual 
import),  and  never  have  occasion  to  use  one  of  these  words, 
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such  as  "hence,"  "because,"  "therefore,"  and  the  like; 
but  the  moment  we  seek  to  explain^  the  moment  we  have 
to  answer  the  question  "  Why  ?  "  they  come  into  prominence 
and  symbolize  a  particular  way  of  regarding  some  of  the 
transitions  in  consciousness.  Let  us  take  the  case  of  the 
inference  concerning  the  shedding  of  the  skin  by  the  coral- 
snake  as  an  example  of  such  transition,  and  let  us  suppose 
that  my  companion  was  one  of  those  worrying  people  who 
will  get  to  the  bottom  of  everything.  He  is  not  content 
with  the  explanation  I  give  him  of  the  transition  when  I  say 
that  I  feel  sure  that  the  snake  has  recently  cast  its  skin 
because  the  colours  are  so  bright.  He  asks  on  what  grounds 
I  am  so  confident  in  the  matter.  I  reply  that  I  have  good 
reason  for  confidence  because  having  seen  a  good  many 
snakes  of  various  kinds  it  has  been  my  invariable  experience 
that  colours  so  bright,  and  of  that  peculiar  freshness,  are 
only  presented  by  individuals  which  have  recently  exuviated. 
But  still  my  friend  is  not  satisfied.  He  inquires  whether  I 
have  seen  many  coral  snakes  which  have  just  shed  their 
skin.  I  confess  that  I  have  never  had  opportunities  of 
observing  snakes  of  this  particular  kind.  By  what  right 
then,  he  urges,  do  you,  extend  to  snakes  of  this  kind  con- 
clusions you  have  drawn  from  observations  on  other  kinds  ? 
I  remind  him  that  I  am  not  relying  on  my  own  observations 
only,  but  upon  those  of  many  well-qualified  observers. 
Granted,  says  my  friend,  but  by  what  right  do  you  extend 
to  this  particular  snake  the  results  of  observation  on  any 
number  of  other  individuals  ?  Because  snakes  are  all  alike 
in  this  respect,  I  reply.  But  how  on  earth  do  you  know 
that  ?  Neither  you  nor  any  one  else  can  have  examined  all 
snakes  that  exist  and  have  existed  ;  and  if  you  had,  how  can 
you  be  sure  about  the  snakes  that  at  the  time  of  the  investi- 
gation were  still  unborn?  Well,  I  reply,  perhaps  a  little 
nettled,  notwithstanding  your  pretended  doubts,  I  shall 
continue  to  assume  that  all  snakes  are  alike  in  this  respect 
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until  I  find  that  my  assumption  is  incorrect.  Very  good, 
but  forgive  my  insistency,  why  on  the  grounds  of  a  paltry 
thousand  or  two  of  observations  do  you  propose  to  assume 
that  all  the  millions  of  snakes  that  are  in  existence  now, 
and  shall  hereafter  be  born,  are  alike  in  this  respect  ? 
Because,  I  reply,  nature  is  uniform,  and  the  universal 
testimony  of  science  proclaims  the  fact.  But  suppose  you 
were  to  find  a  snake  to-morrow  that  had  just  cast  its  skin, 
the  surface  of  which  was  dull  and  blotchy,  you  would  no 
doubt  abandon  your  assumption  of  the  uniformity  of  nature. 
Not  a  bit  of  it,  I  reply,  I  should  feel  certain  that  the  poor 
thing  was  in  ill  health  or  diseased,  and  that  there  was  good 
cause  for  the  anomaly.  One  more  question,  says  my  friend. 
You  hold,  I  believe,  that  all  snakes  have  ribs.  Now  suppose 
that  in  Central  Africa  there  were  found  a  new  group  of 
snakes,  not  a  single  diseased  individual,  mind  you,  but  a 
family  of  snakes  with  several  genera  and  species,  which  were 
quite  destitute  of  ribs,  then  at  least  you  would  abandon 
your  assumption  of  the  uniformity  of  nature?  Not  so,  I 
answer  ;  if  they  were  without  ribs,  they  would  not  be  snakes 
as  at  present  defined ;  and  if  they  were  proved  in  all  other 
respects  to  be  true  snakes,  we  should  have  to  alter  our 
definition  of  snakes.  We  used  to  believe  that  all  mammals 
brought  forth  their  young  in  a  fairly  advanced  state  of 
development,  but  now  we  know  that  the  duckbill  of 
Australia  lays  eggs.  We  have  had  to  alter  our  Idea  of  the 
mammal,  but  that  does  not  show  that  nature  is  not  uniform. 
I  see,  says  my  friend  with  a  smile,  that  this  assumption  is  so 
deeply  rooted  in  your  mind  that  nothing  is  likely  to  shake 
it.  Of  course  it  is,  I  reply  ;  it  is  the  condition  of  all  explana- 
tion ;  for  if  nature  be  not  uniform  what  is  the  good  of  my 
trying  to  explain  anything,  since  the  explanation  will  be 
invalidated  by  departures  from  uniformity  ?  And  what  is 
the  good  of  forming  a  general  concept  of  anything,  such  as 
this  which  I  define  as  a  snake,  if  its  qualities  are  variable 
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through  the  variability  of  nature  ?  All  explanation  depends 
on  uniformity  in  that  which  is  to  be  explained,  and  unifor- 
mity in  the  use  of  the  terms  by  which  it  is  explained. 

I  have  thus  led  up  to  a  conception  of  wide  range  and 
generality — that  of  uniformity — in  the  light  of  which  certain 
transitions  in  consciousness  are  explained,  and  have  indi 
cated  its  three-fold  applicability.  If  our  terminology  be  not 
uniform — if  "coral  snake"  and  "poisonous"  sometimes 
mean  one  thing  and  sometimes  another — we  cannot  express 
the  logical  sequence  of  our  thought.  If  our  concepts  be  not 
uniform — if  "  coral  snake "  sometimes  includes  the  factor 
poisonous  and  sometimes  does  not — our  thought  will  have 
no  logical  sequence  to  express.  If  nature  be  not  uniform — 
if  coral  snakes  are  sometimes  poisonous  and  sometimes 
harmless — our  thought  and  its  expression  may  be  logical, 
but  this  will  not  enable  us  to  explain  the  world  in  which  we 
live.  Uniformity  of  symbolization  (one  word  one  meaning),* 
uniformity  of  thought  (the  meaning  nowise  variable),  and 
uniformity  of  nature  (experience  as  trustworthy),  these  form 
the  triple  support  of  the  "therefore;"  these  are  the  condi- 
tions under  which  alone  we  can  attempt  explanations  of 
ourselves  or  of  our  surroundings.  Of  these  three,  the  uni- 
formity of  nature  is  altogether  beyond  our  control.  If  ex- 
perience is  not  trustworthy,  that  is  not  our  fault.  But  if  we 
fail  to  keep  the  concepts  clearly  defined  and  invariable,  or  if 

*  To  prevent  misconception,  let  me  add  that  in  saying  "  one  word 
one  meaning,"  I  intend  it  to  be  understood  that,  for  purposes  of  exact 
logical  thought,  every  term  must  pro  hoc  be  rigidly  defined,  and  must 
not  be  used  in  any  other  sense  than  the  one  so  defined.  In  the  general 
usage  of  language,  the  greater  number  of  the  words  we  employ  are  in 
themselves  indefinite  (i.e.  centres  of  divergent  association),  and  become 
definite  only  in  and  through  their  environment  in  the  context.  The  life 
and  freedom  of  language  would  be  lost  if  all  words  were  bound  down  by 
rigid  definition.  Language  would  then  cease  to  be  organic,  and  become 
merely  mechanical,  as  it  is,  indeed,  in  purely  technical  scientific  state- 
ments, and  in  the  syllogism  of  formal  logic. 
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we  use  the  same  word  in  several  different  senses,  that  is  the 
fault  not  of  nature  but  of  our  thought,  or  of  our  mode  of 
expressing  it.  And  such  faults  are  technically  called  fallacies. 
If  a  man  tells  us  that  the  part  can  be  greater  than  the 
whole,  we  know  that  he  is  talking  nonsense.  Either  his 
conceptions  or  his  words,  or  both,  fail  to  conform  to  the 
conditions  of  uniformity.  Either  his  conception  of  "  whole," 
or  his  conception  of  "  part,"  or  his  conception  of  "  greater," 
or  the  terms  by  which  he  expresses  one  or  more  of  them, 
are  different  from  mine.  If  a  man  tells  us  that  though  all 
coral  snakes  are  poisonous  yet  this  coral  snake  is  harmless, 
he  contradicts  himself.  And  if  in  explanation  he  tells  us, 
with  a  knowing  wink,  that  in  this  coral  snake  the  poison 
fangs  and  glands  have  been  extirpated,  he  does  not  one  whit 
the  less  contradict  himself.  His  statement  involves  a  fallacy 
since  he  uses  the  word  " coral  snake"  in  two  senses.  What 
he  ought  to  say  is,  that  though  all  unmutilated  coral  snakes 
are  poisonous,  yet  this  mutilated  coral  snake  is  harmless. 
That  is  a  perfectly  logical  proposition.  If  a  man,  to  take 
but  one  more  example,  tells  us  that  an  object  can  be  at  one 
and  the  same  time  above  and  beneath  the  table,  he  is  talking 
nonsense.  The  conception  above  is  one  thing,  the  conception 
beneath  is  its  antithesis.  In  affirming  that  it  is  above,  he  is 
implicitly  denying  that  it  is  beneath  ]  and  in  affirming  that 
it  is  beneath,  he  is  denying  that  it  is  above.  He  cannot  affirm 
that  it  is  both  above  and  beneath  without  a  contradiction ; 
and  a  contradiction  is  a  statement  in  contravention  of  the 
uniformity  of  thought.  Statements,  the  opposite  of  which 
involve  a  contradiction  or  breach  of  uniformity  of  thought, 
are  called  necessary  truths.  That  a  thing  cannot  both  be 
and  not  be  at  the  same  instant  of  time,  that  things  which  are 
equal  to  the  same  thing  are  equal  to  one  another — these  are 
necessary  truths.  The  conclusion  of  any  syllogism  the  pre- 
misses of  which  are  granted,  is  a  necessary  truth.  All  such 
necessities  are  logical  necessities  or  necessities  of  thought. 
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In  formal  logic,  the  premisses  and  the  conclusion  are 
stated  in  a  syllogism,  of  which  the  following  is  a  type  : — 

This  is  a  coral  snake ; 

All  coral  snakes  are  poisonous  ; 

Therefore  this  is  poisonous. 
In  such  a  syllogism  (which  is  here  stated  in  its  most  con- 
venient psychological  form,  rather  than  its  formally  deductive 
order)  we  rise  at  once  from  the  particular  impression,  or 
perhaps  percept,  to  the  logical  concept  ("This  is  a  coral 
snake").  We  then  set  forth  one  of  the  factors  of  the 
concept  ("All  coral  snakes  are  poisonous,"  or,  better,  "The 
concept  coral  snake  involves  the  conception  poisonous"), 
and  then  proceed  to  apply  the  general  proposition  to  the 
particular  case,  saying  "therefore  this  is  poisonous."  This 
conclusion  is  necessary,  because  it  is  already  implicit  in  the 
concept,  and  only  needs  to  be  rendered  explicit  through  the 
syllogism. 

It  must  be  clearly  understood  that  such  explanation, 
whether  expressed  in  the  syllogism  or  otherwise,  is  something 
more  than,  and  something  different  from,  a  description  of 
the  mental  process  as  it  actually  presents  itself  at  the  moment 
of  experience.  When  my  eye  fell  upon  the  snake  lying  coiled 
on  the  Brazilian  road,  what  took  place  in  my  mind  may 
be  thus  expressed.  Black  and  red  object — coral  snake 
— poisonous.  Or,  in  general,  impression — concept — one 
salient  factor  in  the  concept.  And  again,  while  the  concept 
"  snake  "  was  still  present  in  the  background  of  conscious- 
ness, still  forming  jfrart  of  the  state  of  consciousness  as  a 
whole,  there  was^ihe  transition: — Bright  colour — recently 
cast  skin  ;  a  transition  from  a  particular  perception  to  a 
suggested  antecedent  of  similar  perceptions.  In  each  case 
we  have  a  suggestion  through  association.  I  then  said  to 
my  companion,  "  That  is  a  coral  snake ;  it  is  poisonous ;  and 
has  recently  cast  its  skin."  This  was  a  condensed  and 
incomplete  statement  of  what  had  passed  through  my  mind. 
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When  I  was  asked  the  grounds  on  which  I  made  the  state- 
ment, I  replied  in  effect,  "  That  is  a  coral  snake,  and  there- 
fore poisonous.  I  know  it  has  recently  cast  its  skin,  because 
of  its  brilliant  colour."  I  thus  laid  stress  upon  and  rendered 
focal  the  nature  of  the  transitions  as  of  that  particular  kind 
which  we  term  logical  inferences,  and  symbolized  their  nature 
by  the  words  "therefore"  and  "because."  The  further  ques- 
tions of  my  companion  were  directed  towards  the  justifica- 
tion of  these  inferences,  and  this  led  us  to  the  general 
conception  of  uniformity.  But  at  the  moment  of  experience 
this  elaborate  justification  was  not  present  to  consciousness. 
And  I  am  not  a  little  anxious  that  it  should  be  quite  clear 
that  the  experience  itself,  the  passing  of  the  mind  from  coral 
snake  to  poisonous,  or  from  bright  colour  to  shed  skin, — 
what  we  ordinarily  call  jumping  to  the  conclusions, — is 
one  thing,  and  its  logical  justification  quite  another  thing. 
There  is  many  a  boy  who,  as  the  result  of  his  own  observa- 
tion and  what  he  had  read  or  been  told,  might  have  jumped 
to  the  conclusion  that  the  coral  snake  had  recently  cast  its 
skin,  but  who,  when  pressed  for  the  grounds  of  his  conclu- 
sion, would  not  be  able  to  get  further  than,  "  Snakes  always 
look  like  that  when  they  have  just  shed  their  skin;"  and 
when  asked  on  what  grounds  he  supposed  the  snake  to  be 
poisonous,  would  say,  "  Coral  snakes  always  are," — the 
demand  for  further  explanation  serving  only  to  confuse  him. 

It  is  very  essential  that  this  important  difference  between 
the  occurrence  of  certain  transitions  in  consciousness,  and 
their  logical  justification,  should  be  clearly  grasped;  for  loose 
thinkers  are  continually  confusing  the  two.  A  child  sees  a 
sweet  and  eats  it.  We  explain  this  as  a  case  of  association. 
The  sight  of  the  sweet,  we  say,  suggests  its  edibility.  But 
did  not  the  sight  of  the  coral  snake  at  once  suggest  its 
venomous  nature?  And  if  we  explain  the  latter  case  in 
logical  form — this  is  a  coral  snake,  and  therefore  venomous 
— why  should  we  not  do  the  same  in  the  case  of  the  infant, 


CONCEPTUAL  THOUGHT. 


281 


and  throw  that  too  into  logical  form — this  is  a  sweet  and 
therefore  good  to  eat  ?  And  since  such  logical  expression 
involves  a  well-defined  concept  for  a  mediating  term,  how 
can  it  be  denied  that  the  child  who  eats  the  sweet  has 
formed  a  concept  ?  This  is  scarcely  an  exaggeration  of  the 
mode  of  procedure  of  certain  loose  thinkers.  The  fallacy, 
however,  becomes  patent  when  once  the  fact  is  grasped, 
that  the  sequence  through  association  (coral  snake — 
poisonous)  is  one  thing,  and  its  logical  justification  (coral 
snake  therefore  poisonous),  involving  as  it  does  a  clear  per- 
ception of  the  relation  symbolized  in  the  word  "therefore," 
is  another  thing.  There  is  no  evidence  that  the  infant 
can  think  the  "  therefore."  When  we  further  remember 
that  we  symbolize  by  the  same  word  "sweet,"  both  the 
sense-impression  which  the  child  experiences,  and  the 
concept  which  is  the  product  of  reflective  thought,  we  shall 
see  that  the  expression  :  Sweet — good  to  eat,  may  be  used 
of  the  child  to  describe  the  sequence  of  an  impression,  and  an 
idea  in  sense-experience  without  implying  either  perception 
or  conception. 

I  am  particularly  anxious  that  this  distinction  should  be 
quite  clear.  Sense-experience  and  association  afford  the 
basis  of  a  great  number  of  expectations  of  the  greatest 
practical  value  in  the  conduct  of  life.  Such  expectations 
may  be  described  as  intelligent  inferences  or  inferences  in 
the  field  of  sense-experience.  A  dog  suddenly  scents  a 
trail,  or  spoor,  which  suggests  through  association  the  idea 
of  a  fox.  We  may  say  that  he  intelligently  infers  that  a 
fox  has  passed  that  way.  Sambo  lying  on  the  rug  in  the 
hall,  sees  his  master  come  downstairs  in  a  black  coat, 
watches  him  put  on  a  tall  hat,  and  pick  up  his  gloves,  and 
is  content  to  let  him  depart ;  but  if  he  comes  down  in  a 
slack  coat,  the  dog  is  on  the  alert;  and  when  his  master 
puts  on  his  felt  hat,  Sambo's  joy  knows  no  bounds.  The 
intelligent  inferences  may  be  thus  symbolized, — 
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Black  coat  and  tall  hat — no  walk. 

Slack  coat  and  felt  hat — walk. 
A  boy  who  has  seized  a  stinging  nettle,  and  made  his 
fingers  smart,  will  carefully  avoid  touching  a  dead  nettle. 
He  intelligently  infers  that  this  leaf  which  is  so  similar  to 
that  in  appearance,  is  like  also  in  its  stinging  properties. 
The  inference  is  false,  and  may  subsequently  be  corrected 
by  further  experience.  It  is  an  expectation  generated 
through  association  by  superficial  similarity.  A  very  large 
proportion  of  our  practical  inferences  in  daily  life  are  of 
this  intelligent  type.  Such  inferences  are  sometimes  said 
to  be  due  to  the  "unconscious  logic  of  common  sense." 
The  phrase  is,  I  think,  unsatisfactory  and  misleading. 
There  is  no  logical  process,  conscious  or  unconscious. 
These  are  intelligent  inferences  due  to  association  which 
may  (or  may  not)  be  explained  and  justified  by  logic.  Nor 
is  the  phrase  "  implicit  logic  "  any  more  satisfactory.  The  1 
logic  is  not  implicit  but  absent.  What  is  present  is  the  raw 
material  on  which  logic  may  or  may  not  be  exercised.  The  ' 
relations  are  implicit ;  not  the  logic  by  means  of  which  they 
may  be  focussed. 

To  this  process  of  practical  inference  through  association 
in  sense-experience,  the  term  reasoning  is  applied  by  many 
writers.  It  is  sometimes  spoken  of  as  reasoning  from 
particulars.  Professor  Sully  terms  it  implicit  reasoning. 
There  is,  however,  a  narrower  use  of  the  word  reasoning. 
This  may  be  described  as  the  process  of  passing  on  from 
proposition  to  proposition,  the  connections  (transitions) 
between  which  involve,  and  are  seen  to  involve,  the  logical 
relation  symbolized  by  the  word  "therefore"  or  "because." 
Reason,  in  this  narrower  sense,  implies  the  power  of  per- 
ceiving, and  conceiving  the  logical  relation  as  such.  This 
is  the  sense  in  which  I  use  the  words  "reason"  and 
"reasoning,"  reserving  the  word  "intelligence"  for  the 
faculty  in  virtue  of  which  inferences  are  suggested  in  the 
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field  of  sense-experience.  On  this  view,  if  we  wish  to 
determine  whether  an  inference  is  rational  or  intelligent, 
we  must  inquire  whether  the  logical  relation  is  clearly  per- 
ceived or  not.  That  being  alone  is  rational  who  is  able  to 
focus  the  therefore. 

The  materials  on  which  reason,  in  this  more  restricted 
sense,  exercises  its  function  are  thickly  strewn  along  the 
path  of  our  daily  experience,  and  were  present  for  ages 
before  reason  came  on  the  scene  of  mental  life  to  explain 
them.  Sense-experience  affords  the  raw  material  out  of 
which  all  our  higher  conceptual  thought  is  elaborated. 
But  only  in  the  light  of  reflection  are  the  relations  which 
are  involved  perceived  and  conceived  as  such.  Only  in 
the  light  of  reflection  does  the  logical  connection  of  the 
sequence  of  conscious  states  emerge  into  clear  view,  and 
does  the  faculty  of  reason  become  manifest.  The  function 
of  reason  is  to  explain,  to  disclose,  and  set  forth  the 
relations.  And  this  it  may  do  through  the  mediation 
of  the  syllogism.  This  schematic  arrangement  of  the 
propositions,  however,  I  repeat,  does  not  describe  and 
is  not  intended  to  describe,  the  manner  or  order  of  tran- 
sition at  the  moment  of  experience.  It  may  chance  to 
present  that  order,  or  it  may  not.  What  it  does  is  to 
place  the  propositions  in  convenient  sequence  for  logical 
exposition  and  justification. 

And  when  through  reflection  and  the  perception  of 
relationships,  we  rise  above  the  plane  of  sense-experience, 
when  to  associations  by  contiguity  or  by  superficial 
resemblance,  there  are  added  associations  through  perceived 
similarity  of  relations,  the  process  by  which  inferences  are 
actually  reached  differs  markedly  from  that  by  which  they 
are  logically  justified  to  the  eye  of  reason.  The  Idea  shoots 
into  the  mind  by  some  subtle  association  by  relational 
similarity.  The  man  who  has  this  power  in  marked  degree 
is  said  to  have  the  gift  of  insight.    Of  such  a  nature  are  the 


284      INTRODUCTION  TO  COMPARATIVE  PSYCHOLOGY. 

inspirations  or  flashes  of  insight  of  the  artist,  the  philosopher, 
or  the  man  of  science.  For  the  man  of  science,  at  his  best, 
is  an  artist,  whose  art-work  is  the  interpretation  of  nature. 
As  artist,  he  sets  forth  his  Idea  in  due  subservience  to 
the  laws  of  artistic  proportion.  But  as  reasoner  he  has 
to  justify  his  conception.  He  has  to  set  forth  its  logical 
sequence  and  relations.  In  doing  this  he  is  not  de- 
scribing how  he  came  by  the  Idea.  It  may  have  flashed 
across  his  mind,  as  the  hypothesis  of  natural  selection 
flashed  across  the  mind  of  Darwin,  when  he  was  reading 
his  Malthus.  He  may  himself  be  quite  unable  to  say 
how  it  came.  The  artist  seldom  knows  ought  of  the 
genesis  of  his  Ideas  and  ideals,  and  attributes  them  to 
inspiration,  rating  severely  the  psychologist  for  attempting 
any  explanation.  But  it  is  not  the  office  of  logic  to  say 
how  the  Idea  originated.  Logic  justifies  the  inspiration, 
and  exhibits  its  relation  to  the  rest  of  our  thought. 
Logic  is  thus  the  afterthought  to  insight. 

We  must  now  proceed  to  note  that  all  our  thought  and 
its  logical  expression  are  ultimately  based  and  founded  in 
experience ;  and  thus  we  come  to  the  uniformity  of  nature 
(experience  as  trustworthy)  as  a  condition  of  thought.  It  is 
only  on  the  assumption  of  the  uniformity  of  nature  that  wre 
can  rise  from  the  particular  percept  to  the  general  concept. 
If  experience  be  not  trustworthy,  we  can  never  profit  thereby. 
A  trust,  conscious  or  unconscious,  in  the  uniformity  of 
nature  is  not  only  a  condition  of  all  explanation  and  inter- 
pretation of  natural  operations ;  it  is  a  condition  of  all 
mental  development.  The  dog  that  snaps  up  the  bone 
which  is  thrown  to  him  exhibits  a  quite  unconscious  trust  in 
the  uniformity  of  nature.  The  whole  range  of  intelligent 
actions  in  men  and  animals  is  conditioned  by  the  uniformity 
of  nature.  But  it  is  only  by  slow  and  painful  steps, 
involving  generalizations  that  are  successively  wider  and  more 
comprehensive,  that  a  conception  embracing  the  whole  of 
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nature  as  definitely  uniform  is  reached.  Reason  then  looks 
back  upon  the  ladder  by  which  she  has  climbed,  and  then 
understands  how  it  has  been  possible  for  her  to  climb  at  all. 
The  uniformity  of  nature  is  a  condition  of  all  mental  develop- 
ment, as  of  all  reasoning,  but  it  is  not  conceived  as  a 
condition  until  reason  is  firmly  settled  on  her  throne.  And 
when  reason  is  thus  seated,  even  then  we  may  jump  to  con- 
clusions a  hundred  times  a  day  without  being  once  called 
upon  to  give  a  logical  justification.  For  it  is  one  thing  for 
the  mind  to  pass  from  this  phase  of  consciousness  to  that, 
and  a  different  thing  for  reflective  thought  to  give  a  logical 
justification  of  the  passage. 

The  uniformity  of  nature  by  which  all  our  mental  develop- 
ment has  been  conditioned,  has  thus  begotten  our  uniformities 
of  thought,  and  conversely  our  uniformity  of  thought  has 
reacted  on  our  experience  of  nature,  and  rendered  the  con- 
ception not  merely  of  wide  generality,  but  universal.  By  no 
inductive  process  can  we  prove  the  universal ;  but  reason, 
assuming  the  uniformity  of  thought,  universalizes  the  uni- 
formity of  nature.  Does  it  sound  somewhat  extravagant  to 
say  that  thought  endows  nature  with  this  universality  of  law, 
this  all  embracing  linkage  of  cause  and  effect  ?  What  then 
are  cause  and  effect  in  their  empirical  aspect  ?  Are  they  not 
the  succeeding  phases  of  certain  invariable  sequences  ?  Do 
they  not  sum  up  for  us  certain  very  general  or  universal 
relations  ?  But  what  are  relations  ?  Have  we  not  seen  that 
they  are  transitions  in  consciousness  ?  Thus  only,  at  any  rate, 
are  they  known  to  empirical  psychology.  Does  it  not,  then, 
inevitably  follow,  that  the  causal  nexus,  as  relational,  is 
something  which  our  thought  impresses  on  its  raw  material 
of  sense-experience?  But  this  raw  material  of  sense- 
experience,  we  must  remember,  contains  implicitly  that 
which  may  become  explicit  through  perception  and  con- 
ception. And  it  is  this  implicit  objective  character,  and 
nought  else,  which,  in  the  light  of  reflection,  becomes 
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explicit  as  objective  uniformity.  Thus  the  objective  and 
the  subjective  so  act  and  react  on  each  other  as  to  suggest 
that  in  their  inner  essence  they  are  but  one.  And  there  we 
must  leave  the  question,  till  we  have  occasion  to  take  it  up 
again  in  a  future  chapter. 
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CHAPTER  XVI,  . 
DO  ANIMALS  REASON^ 
E  are  now  in  a  position  to  consider  the  question 


V  V  which  I  have  prefixed  as  a  heading  to  this  chapter. 
It  is  obvious  that  before  attempting  to  answer  the  question 
we  must  be  quite  clear  as  to  what  we  mean  by  reasoning. 
If  we  apply  the  term  ii  reasoning  "  to  the  process  by  which 
an  animal,  profiting  by  experience,  adapts  his  actions  to 
somewhat  varying  circumstances,  there  can  be  no  hesitation 
whatever  in  giving  an  affirmative  answer  to  the  question. 
But  if  by  reasoning  we  mean  the  process  of  drawing  a  logical 
inference;  if  we  define  reason  in^such  a  way  that  it  is 
necessary  ,  for  the  reasoning  being  as  such,  to  think  the 
therefore^  then  we  cannot  answer  the  question  so  readily. 
Let  it  be  clearly  understood  that  I  use  the  word  in  the  latter 
and  narrower  sense.  Using  it,  then,  in  this  narrower  sense, 
I  may  paraphrase  the  question  with  which  this  chapter  deals, 
and  ask — Do  animals  focus  the  therefore  ?  Do  they  think 
the  why  ? 

m  Once  more  I  draw  attention  to  the  canon  of  interpretation 
adopted  at  the  outset  of  our  inquiries  concerning  other 
minds  than  ours,  namely,  that  in  no  case  is  an  animal 
activity  to  be  interpreted  as  the  outcome  of  a  higher 
psychical  faculty,  if  it  can  fairly  be  interpreted  as  the  outcome 
of  faculties  which  are  lower  in  the  psychological  scale.  Our 
question  then  becomes :  Are  there  animal  activities  the  per- 
formance of  which  is  inexplicable  if  the  animal  in  question 
does  not  perceive  the  why  and  think  the  therefore  ? 
Tony,  the  fox-terrier,  already  introduced  to  my  readers, 
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when  he  wants  to  go  out  into  the  road,  puts  his  head  under 
the  latch  of  the  gate,  lifts  it,  and  waits  for  the  gate  to  swing 
open.  Now  an  observer  of  the  dog's  intelligent  action 
might  well  suppose  that  he  clearly  perceived  how  the  end  in 
view  was  to  be  gained,  and  the  most  appropriate  means  for 
effecting  his  purpose.  The  following  chain  of  ideas  might 
be  supposed  to  pass  through  the  dog's  mind,  not,  indeed,  in 
a  clear-cut  logical  form,  but  at  anyrate  in  a  rough  and 
practically  serviceable  way:  "Why  does  that  gate  remain 
shut  ?  The  latch  holds  it.  I'll  lift  the  latch.  Now  it  is  no 
longer  held,  therefore  it  swings  open."  But  is  it  necessary 
to  assume  that  there  were  ideas  involving,  even  in  the  most 
rudimentary  way,  the  why  and  the  wherefore  ?  May  not  the 
action  be  quite  well  explained  on  the  hypothesis  that  the 
dog  acted  under  the  sole  guidance  of  sense-experience  ?  I 
think  it  not  unlikely  that  two  chance  observers,  both  wit- 
nesses of  the  action,  might  long  discuss  it  from  different 
standpoints  :  the  one  contending  that  it  was  probably  based 
on  practical  experience,  and  therefore  intelligent  as  I  use 
this  word;  the  other  asking,  in  reply,  what  practical 
experience  the  dog  could  have  had  of  gates  swinging  open 
of  themselves  when  the  latch  was  raised,  insisting  on  the 
purposive  nature  of  the  action,  and  asserting  that  it  un- 
questionably involved  a  clear  perception  of  the  relationship 
of  the  how  of  the  gates  opening,  and,  as  it  swung  back  when 
the  latch  was  raised,  of  the  therefore  involved.  Eventually 
the  two  observers  might  agree  to  differ,  and  each  go  on  his 
way,  more  convinced  than  ever  of  the  correctness  of  his  own 
view,  and  of  the  fact  that  preconceived  ideas  may  blind  a 
man  to  the  most  obvious  conclusions. 

But  if,  now,  one  had  an  opportunity  of  seeing  how  such  a 
clever  trick  originated,  if  one  had  watched  all  the  stages  of 
its  genesis,  then  one  would  presumably  be  in  a  better  posi- 
tion to  offer  an  opinion  in  the  matter  than  either  of  the 
chance  observers  who  saw  it  only  in  its  final  and  perfected 
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form.  With  regard  to  this  particular  trick  of  Tony's  I  am 
in  that  position.  I  watched  from  the  first  the  development 
of  the  habit.  The  facts  are  as  follows  :  I  may  premise  that 
the  gate  is  of  iron,  and  has  iron  bars  running  vertically  with 
interspaces  of  five  or  six  inches  between.  On  either  side  is 
a  wall  or  low  parapet,  on  which  are  similar  vertical  rails. 
The  latch  of  the  gate  is  at  a  level  of  about  a  foot  above  that 
of  the  top  of  the  low  wall.  When  it  is  lifted  the  gate  swings 
open  by  its  own  weight.  The  gate  separates  a  small  garden, 
of  only  a  few  square  yards  area,  from  the  road.  When  the 
dog  is  put  out  of  the  front  door  he  naturally  wants  to  get 
out  into  the  road,  where  there  is  often  much  to  interest  him  ; 
cats  to  be  worried,  other  dogs  with  whom  to  establish  a 
sniffing  acquaintance,  and  so  forth.  I  said  just  now  that  I 
watched  the  development  of  the  habit  from  the  beginning. 
This  perhaps  is  a  slight  exaggeration.  1  was  sitting  at  a 
window  above  the  garden,  and  heard  the  dog  put  out  of  the 
door.  I  therefore  watched  him.  He  ran -up  and  down  the 
low  wall,  and  put  his  head  out  between  the  iron  bars,  now 
here,  now  there,  now  elsewhere,  anxiously  gazing  into  the 
road.  This  he  did  for  quite  three  or  four  minutes.  At 
length  it^so  happened  that  he  put  out  his  head  beneath  the 
latch,  which,  as  I  have  said,  is  at  a  convenient  height  for  his 
doing  so,  being  about  a  foot  above  the  level  of  the  wall. 
The  latch  was  thus  lifted.  He  withdrew  his  head,  and 
began  to  look  out  elsewhere,  when  he  found  that  the  gate 
was  swinging  open,  and  out  he  bolted.  After  that,  whenever 
I  took  him  out,  I  shut  the  gate  in  his  face,  and  waited  till 
he  opened  it  for  himself  and  joined  me.  I  did  not  give  him 
any  assistance  in  any  way,  but  just  waited  and  watched, 
sometimes  putting  him  back  and  making  him  open  it  again. 
Gradually  he  went,  after  fewer  pokings  of  his  head  out  in  the 
wrong  place,  to  the  one  opening  at  which  the  latch  was 
lifted.  But  it'was  nearly  three  weeks  from  my  first  noticing 
his  actions  from  the  window  before  he  went  at  once  and 

T 


INTRODUCTION  TO  COMPARATIVE  PSYCHOLOGY. 

with  precision  to  the  right  place  and  put  his  head  without 
any  ineffectual  fumbling  beneath  the  latch.  Even  now  he 
always  lifts  it  wjjth  the  back  of  his  head  and  not  with  his 
muzzle  which  would  be  easier  for  him. 

With  regard  to  this  particular  trick,  then,  I  venture  to 
affirm  that,  when  we  know  the  whole  history  of  it,  Tony's 
action  is  quite  similar  in  kind  to  that  of  my  little  chick, 
Blackie,  which,  profiting  by  a  chance  experience,  pulled 
down  the  corner  of  the  newspaper  and  escaped  from  my 
experimental  poultry-yard.  As  it  stands,  it  is  quite  within 
the  range  of  sense-experience ;  nay  more,  it  affords  a  very 
pretty  example  of  the  application  of  sense-experience  to  new 
circumstances.    It  is  typically  intelligent. 

One  of  my  own  students,  Mr  Edward  J.  Shellard,  informs 
me  of  a  case  which  fell  within  his  own  observation,  of  an 
action  which  "  appeared  at  first  to  be  the  result  of  thought," 
but  which  on  closer  investigation  was  clearly  seen  to  be  the 
outcome  of  sense-experience.  A  Scotch  staghound  living  in 
a  yard  was  often  shut  out,  and  in  order  to  enter  raised  the 
latch  of  the  door  opening  into  the  yard.  Here  again  the 
chance  observer  would  be  likely  to  fix  upon  the  fact  of  the 
latch  being  purposely  raised,  but  the  investigator  would  seek 
to  know  the  exact  manner  in  which  the  action  was  performed, 
and  how  the  habit  was  acquired.  In  this  instance  the 
manner  was  as  follows :  The  staghound  "at  first  raised  his 
paws  to  the  door  and  scratched  violently,  manifesting  various 
signs  of  impatience.  His  scratches,  which  extended  from 
the  top  of  the  door  downwards  and  over  the  whole  area, 
would  thus  inevitably  at  some  time  or  other  reach  the  handle 
of  the  latch,  which  was  thus  struck  forcibly  downwards,  the 
latch  itself  rising  upwards.  The  door  would  then  open  from 
the  weight  of  the  dog  pushing  against  it.  The  dog  always 
opened  the  door  in  this  manner  from  the  time  when  the 
incident  was  first  noticed  until  he  left,  a  period  of  about 
three  years.    The  door  was  opened  with  no  greater  ease  at 
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the  expiration  of  that  period  than  at  the  commencement. 
His  paws  would  strike  various  parts  of  the  door,  and  he 
never  appeared  to  exercise  any  degree  of  judgment  in  the 
localization  of  his  strokes,  the  fact  of  his  paws  striking  the 
handle  of  the  latch  being  a  necessary  result,  provided  the 
dog  had  sufficient  patience  and  strength  to  continue." 

Now  what  I  am  particularly  anxious  to  enforce  is,  not  the 
adoption  of  the  usage  of  the  word  "  reason  "  in  its  narrower 
sense,  though  I  think  that  this  is  desirable ;  nor  the  hypo- 
thesis that  animals  do  not  reason  in  this  sense,  though  I 
think  that  this  is  probable ;  but  rather  that  what  we  need  is 
careful  investigation  in  place  of  anecdotal  reporting.  Unfor- 
tunately the  opportunities  for  investigation  are  not  numerous. 
One  may  keep  dogs  and  other  animals  for  years,  and  find 
few  opportunities  of  investigating  what  has  even  a  semblance 
of  reasoning.  And  if  a  friend  tells  one  of  the  clever  per- 
formance of  his  dog,  the  time  for  investigation  may  have 
passed.  No  one,  by  observing  Tony  opening  the  gate  now, 
could  ascertain  the  stages  of  the  development  of  this  intelli- 
gent action.  Still  opportunities  do  present  themselves ;  and 
if  those  who  take  a  scientific  interest  in  zoological  psychology 
will  endeavour  to  utilize  to  the  full  these  opportunities,  and 
will  record  the  results  of  experimental  investigation,  we  shall 
acquire  a  better  acquaintance  with  the  psychological  processes 
in  animals  than  we  could  gain  by  a  thousand  anecdotes.  In 
zoological  psychology  we  have  got  beyond  the  anecdotal 
stage,  we  have  reached  the  stage  of  experimental  investi- 
gation. 

Without  such  investigation  the  anecdote,  however  interest- 
ing in  itself,  is  of  little  service  so  far  as  the  question  of  intelli- 
gence or  reason  is  concefned.  Take,  for  example,  the  case  o[ 
a  dog  which  enters  a  stream  at  a  point  higher  than  that 
which  he  wishes  to  reach  on  the  opposite  side,  thus  allowing 
for  the  force  of  the  current.  This  may  be  the  result  of 
practical  experience  and  an  example  of  intelligent  inference. 
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Or  it  may  involve  the  perception  of  relations  and  a  thinking 
of  the  therefore^  and  thus  be  the  result  of  reason.  To  deter- 
mine which,  so  far  as  it  can  be  determined,  we  must  know  the 
genesis  of  the  habit.  If,  for  example,  a  dog  which  has  been 
accustomed  to  swim  in  a  lake,  and  has  therefore  no  practical 
acquaintance  with  the  effects  of  a  stream,  comes  to  a  run- 
ning river,  and,  seeing  sticks  and  straws  floating  down,  at 
once  and  without  previous  trial  takes  to  the  water  further  up 
stream  than  the  point  he  desires  to  reach,  ajjd  does  so  every 
time  he  is  brought  down  to  that  river,  then  the  probability 
of  his  reasoning  in  the  matter  would  I  think  be  strong.  It 
is  difficult  to  see^how,  under  these  circumstances  he  could 
adopt  the  course  he  does  without  some  such  thinking  of  the 
therefore  as  we  should  express  as  follows  :  Sticks  floating  in 
that  water  are  carried  down,  therefore  if  I  float  in  the  water 
I  too  shall  be  carried  down.  It  may  be  said  that  dogs  have 
been  observed,  in  dealing  with  tidal  rivers,  to  look  at  the 
water  and  the  objects  floating  in  it,  so  as  to  ascertain  which 
way  the  current  is  flowing,  and  to  take  to  the  water  in  one 
direction  or  the  other  as  the  results  of  observation  prompted. 
How  valuable  would  careful  investigation  of  such  cases  be ! 
But  if  the  dog  had  practical  experience  of  the  flow  in  either 
direction,  and  had  opportunities  of  associating  his  own 
translation  with  the  movements  of  sticks  or  other  objects, 
this  is  perhaps  not  beyond  the  reach  of  intelligence.  It 
would  be  a  case  of  profiting  by  associations  established  ) 
through  practical  sense-experience.  The  instance  we  are  con- 
sidering is  a  case  of  complex  skill ;  and  the  varied  skill  of 
animals,  dependent  upon  sense-experience,  is  so  wonderful  "j 
and  admirable,  that  intelligence  may  reach  results  which  are  } 
astonishingly  complex.  If  we  regard  intelligence  based  on 
sense-experience  as  the  determinfflf  fattrJlHin  the  psychology 
of  animals,  we  may  well  expect  this  factor  to  be  raised  to  its  1 
r^igj^st  pitch  of  excellence.  Such  I  believe  to  be  the  case,  j 
believe  that  the  higher  animals  deal  practically  with  their 
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environments  just  as  well  as  it  is  possible  to  do  under 
limiting  conditions  of  sense-experience.  And  I  believe  that 
the  extraordinary  difference  between  men,  even  the  lowest, 
and  animals,  even  the  highest,  is  due  to  the  introduction 
of  the  new  factor  involved  in  the  perception  of  relations 
and  conceptual  thought,  the  one  in  close  association  with 
descriptive  intercommunication,  the  other  in  association  with 
explanatory  intercommunication. 

I  have  before  stated  my  opinion  that  there  is  no  evidence 
of  powers  of  descriptive  intercommunication  among  animals. 
I  need  hardly  add  that  there  is  no  evidence  of  explanatory 
intercommunication.  The  questions  how  and  zvhaf,  and 
the  answers  thereto,  may  be  regarded  as  symbolic  of  the 
descriptive  stage ;  the  question  why,  and  the  answer  thereto, 
as  symbolic  of  the  explanatory  stage.  But  it  may  be  said 
that  it  is  possible  that  the  how  and  the  ivhat  may  take 
rudimentary  form  in  the  animal  mind  without  necessary 
symbolization.  I  do  not  think  that  this  is  likely.  If  one 
asks  oneself  how  a  thing  is  done,  or  what  a  thing  is,  one  is 
communing  with  oneself,  and  such  communing  is  begotten 
of  a  desire  to  perceive  the  relationships,  and  belongs  to  a 
stage  beyond  that  of  sense-experience.  Even  the  vague  in- 
formal wondering  "what  it  is"  or  "how  to  do  it,"  quite 
apart  from  any  definiteness  of  question,  presupposes  the 
possibility  of  perceiving  the  relations  in  solution  of  the 
wondering.  When  I  toss  to  one  of  my  experimental  chicks 
something  quite  new  to  his  experience,  such^as  a  red-currant, 
he  looks  at  it  with  hesitation  in  his  actions.  Had  he  powers 
of  descriptive  intercommunication,  he  might  make  some 
sign  for  whal  ?  and  receive  in  reply  some  sounds  significant 
of  the  nature  of  the  object.  But  such  question  would  be 
bred  of  descriptive  intercommunication,  and  in  the  absence 
thereof  would  not,  I  think,  arise  in  any  conceivable  inarticu- 
late form.  I  remember  once,  at  the  Cape,  turning  over  a 
large  ant-ball,  and  stooping  down  to  pick  up  a  curculio, 
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n  something  caught  my  eye  which  caused  me  to  hesitate 
and  draw  back.  (It  was  merely  the  head  of  a  lizard.) 
There  were  two  stages  of  consciousness.  First,  a  mere 
sense  of  something  strange  and  unusual;  secondly,  the 
cognitive  stage  expressed  in  the  question,  What  is  it  ?  The 
first  was,  I  take  it,  the  sense-experience  stage ;  the  second 
the  perceptive  stage,  which  involved  a  would-be  perception 
of  the  relations  of  the  object.  If  when  I  am  geologizing  I 
notice  a  good  rock- exposure,  but  do  not  at  once  see  how 
best  to  reach  it,  I  am  not  conscious  of  the  question  how 
arising  in  my  mind  in  any  form  whatever.  First  one  course, 
then  another,  suggests  itself,  and  so  on  till  I  start  off  in  a 
particular  line.  The  how  only  arises  when  I  want  to 
describe  to  myself  or  to  another  the  most  likely  route.  V 
do  not  think  there  is  any  psychological  equivalent  in  the 
mind  of  the  animal  of  the  how  or  the  what,  or  if  there 
is,  it  is  the  outcome  of  the  incipient  perception  of  rela- 
tions, and  is  at  a  stage  beyond  that  of  sense-experience. 

Still  less  is  there,  in  my  opinion,  any  psychological  equi- 
valent of  the  why,  by  which  I  mean  of  course  the  proximate 
ivhy  that  can  be  answered  by  a  because,  not  the  ultimate 
why  of  philosophical  inquiry.  The  why,  like  the  how  and 
the  what,  is  the  outcome  of,  or  let  us  rather  say  the  con-^ 
comitant  of,  a  phase  of  intercommunication  to  which  thei 
animal  has  not  attained.  But  further,  the  why  presupposes 
a  phase  of  intercommunication  on  a  somewhat  higher  level 
of  development  than  the  descriptive  phase.  That  which  is 
sought  in  answer  to  the  why,  whether  one  asks  oneself  this 
question  or  asks  it  of  another,  is  an  explanation,  and  no 
explanation  is  possible  until  the  relations  which  have  been 
perceived  in  particular  instances  are  conceived  to  hold  good 
generally  for  all  like  instances.  Take  the  case  of  lifting 
the  knob-kerrie  in  such  a  way  that  it  balances.  Tony  can 
do  this  practically  as  the  result  of  trial  and  error  in  sense- 
experience.    One  can  describe  how  to  lift  it  and  how  to 
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hold  it  without  going  beyond  the  limits  of  the  knob-kerrie; 
but  one  cannot  explain  why  it  should  be  lifted  thus  to  pro- 
duce the  desired  result  without  tacit  reference  to  the  general 
properties  of  heavy  bodies  and  the  principles  of  the  lever. 
One  can  describe  events  or  occurrences  or  facts  in  terms 
which  are  not  necessarily  significant  of  more  than  particular 
relations ;  directly  one  attempts  to  explain  them,  one  must 
use  terms  which  are  significant  of  general  relationships. 
We  describe  the  fall  of  a  stone  to  the  ground  as  a  particular 
occurrence;  we  explain  it  proximately  as  an  example  of 
gravitation,  a  general  property  of  material  bodies.  Without 
generalization  there  is  no  explanation. 

But,  as  has  already  been  pointed  out,  when  once  sounds  t 
were  used  as  significant  of  particular  relations,  these  sounds 
would  be  significant  also  of  similar  relations,  and  would  ' 
become  generic.  The  generalization  would  not  be  a  con- 
scious process,  but  one  that  arose  inevitably  out  of  the 
conditions  of  signification  by  sounds.  Fully  conscious 
generalization — generalization  conceived  as  such — would 
come  much  later.  The  generalization  that  I  speak  of  as  the 
inevitable  outcome  of  the  use  of  sounds  significant  of  rela- 
tions, unquestionably  holds  good  also  of  sounds  indicative 
of  impressions  or  their  corresponding  ideas.  When  the 
pigs,  before  described  in  a  quotation  from  Mr  Medlicott, 
made  certain  sounds  which  were,  in  his  opinion,  indicative 
of  tiger,  it  was  not  a  particular  tiger  that  through  the  indi- 
cative sound  took  form  as  "  a  vision  "  or  visual  idea, — it 
was  tiger.  The  visual  idea  was  a  composite  image,  and  was 
generalized  in  the  sense  in  which  I  am  using  the  word. 
Nearly  all  the  ideas  (that  is  to  say,  representations  of 
impressions)  of  adult  life,  whether  of  men  or  animals,  are 
of  the  nature  of  composite  images.  They  are  what  Mr 
Romanes  has  termed  recepts^  and  are,  as  he  has  shown, 
generic  in  character. 

At  the  very  outset  therefore  of  the  process,  however  and 
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whenever  it  occurred,  of  using  sounds  significant  of  rela- 
tions, these  sounds  would  have  generic  force,  and  would 
therefore  be  at  once  ready  for  use,  not  only  for  description 
but  for  explanation.  I  surmise  therefore, — and  one  is  not 
in  a  position  to  do  more  than  surmise, — that  explanation, 
though  it  involves  the  higher  faculty  of  conception,  had  its 
origin,  not  indeed  coincidently  with,  but  very  shortly  after  the 
power  of  description.  The  two  have  by  no  means  advanced 
pari  passu  in  the  different  races  of  man.  The  enormous 
extension  and  expansion  of  the  tree  of  knowledge  that  has 
its  roots  in  explanation  is  characteristic  of  civilized  peoples ; 
but  there  probably  is  no  race  on  the  surface  of  the  earth  now, 
— there  possibly  has  been  no  race  since  man  was  man, — 
in  the  members  of  which  the  means  of  descriptive  intercom- 
munication has  not  prompted  the  beginnings  of  explanation. 

I  return  now  to  the  question,  whether  there  is  in  animals 
any  psychological  equivalent  of  the  why.  It  is  sometimes 
said  that  though  the  animal  may  not  be  able  to  utter  in  any 
form  the  why,  and  though  it  may  not  be  able  to  think  it  in 
the  clear-cut  manner  in  which  the  human  reasoner  thinks  it, 
yet  it  may  trouble  him  in  a  dim  inarticulate  informal  way. 
I  suppose  I  might  express  this  view  in  the  phraseology  so 
often  adopted  in  this  work,  by  saying  that  though  the  ivhys 
may  not  be  focal,  it  may  be  marginal,  and  may  come* 
tolerably  near  the  focus.  Does  not,  for  example,  it  may  be 
asked,  the  curiosity  evinced  by  animals  show  that  there 
arise,  at  any  rate  marginally,  if  not  focally,  psychological 
equivalents  of  the  what,  the  how,  and  the  why  ? 

Mr  Romanes  records  an  interesting  observation  of  which 
one  of  his  dogs  was  the  subject,  and  which,  since  it  is 
typical  of  its  kind,  we  may  here  briefly  consider.  The  dog 
was  cowed  by  the  sound  of  apples  being  shot  on  to  the  floor 
of  a  loft  above  the  stable ;  but  when  Mr  Romanes  took  the 
dog  up  into  the  loft,  and  let  him  see  what  was  going  on,  he 
ceased  to  be  disquieted  by  the  noise.     In  his  index,  Mr 
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Romanes  enters  this  under  the  heading,  "Appreciation  oi 
cause  by  the  dog."    Now  here,  as  we  have  seen  to  be  so 
often  the  case,  two  interpretations  are  possible.    If  the  doe 
really  perceived  the  relation  of  causation  as  such,  he  had 
^.ratinnaLerounds  for  ceasing  to  be  disquieted;  but  if  it  was 
-merely  a  matter  of  association  of  impressions  and  ideas,  his 
-satisfaction  was\  simply  intelligent     Let  me  illustrate  what 
™ean  by  a  somewhat  parallel  case.    Some  years  ago  my 
cat  was  asleep  on  a  chair,  and  my  little  boy  was  blowing  a 
oy  horn    The  cat,  without  moving,  mewed  uneasily.  I 
told  my  boy  to  go  on  blowing.     The  cat  grew  more 
uneasy,  got  up,  stretched  herself,  and  turned  towards  the 
source  of  discomfort.    She  stood  looking  at  my  boy  for  a 
minute  as  he  blew;  then,  curling  herself  up,  she  went  to 
s  eeP  again  and  no  amount  Qf  blowing  disturbed  hgr 

With  regard  to  my  cat's  procedure,  and  that  of  Mr  Romanes's 
dog,  I  suggest  the  following  explanation  :-For  animals  I 
take  it,  common  and  familiar  sounds  soon  have  their  normal 
associations  An  unusual  sound  without  such  normal 
associations  leads,  if  loud  and  sudden,  to  undefined  fear  (for 
example,  with  my  chicks  when  I  played  a  sharp  chord  on 
the  violin) ;  ,f  the  sound  be  merely  disturbing,  to  discomfort 
or  uneasiness  ;  if  simply  unfamiliar,  to  curiosity.  There  is 
also  a  normal  association  of  sound  with  some  object,  and,  in 
he  case  of  an  unusual  unfamiliar  sound,  an  almost  irre- 
sistible tendency  to  make  the  source  of  the  sound  focal  to 
consciousness  and  to  vision..   Hence  numberless  cases  of 

of  f  a"raCted  t0  °bjeCtS  0f  which  they  show  signs 

of  fear  Mr  Romanes's  dog  and  my  cat  were  both  disturbed 
by  unfamiliar  sounds;  when  they  were  allowed  to  see  the 
source  of  the  sound,  and  found  nothing  further  disquieting 
about  it  nor  suffered  any  unpleasant  consequences,  they 
were  satisfied.  And  subsequently,  the  sound  suggested  I 
tea  which  neither  inspired  fear  nor  produced  unealness  ' 
inat  is  the  explanation  on  the  hypothesis  of  intelligence.  , 
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And  do  not  the  facts,  whichever  way  they  are  interpreted, 
justify  the  inference,  that  there  is  a  vague  or  marginal,  if  not 
definite  and  focal,  what  and  why  in  the  dog's  mind  ?  First, 
I  think  we  may  quite  fairly  exclude  the  why,  or  reduce  it  to 
a  what.  It  is  surely  sufficient  to  suppose  there  is  an  inarti-; 
culate  "what  is  it?"  which  is  a  practical  question,  and 
deals  with  the  present,  or  just  past,  experience,  without 
introducing  the  why,  the  answer  to  which  involves  con- 
ceptual thought,  and  a  reference  to  the  generalization  of 
perceived  relations.  When  the  dog  heard  a  strange  and 
disquieting  sound,  and  when  the  cat  had  its  first  auditory 
experience  of  the  instrument  of  torture  known  as  a  child's 
toy  horn,  we  need  not,  I  take  it,  go  beyond  the  what  to 
symbolize  the  mental  attitude.  And  if  we  use  the  what  as 
symbolic  of  the  mental  attitude,  largely  emotional  in  its 
character,  which  we  call  curiosity,  to  deny  the  what  would 
be  to  deny  curiosity  in  animals,  which  no  one  who  has% 
observed  them  is  likely  to  do.  But  I  question  the  advis- 
ability of  using  the  what  in  this  sense. 

I  revert  to  my  chicks.  Suppose  I  separate  them  into 
groups.  I  throw  red-currants,  objects  quite  new  to  their 
experience,  to  one  group.  Let  us  grant  that  they  view  them 
in  \the  mental  attitude  of  curiosity.  Let  us,  for  the  sake  of 
argument,  grant  that  we  may  symbolize  this  state  as  a  vague 
jzafrat?  And  let  us  suppose  that  the  chicks  can  indicate 
this  emotional  state — as  they  certainly  can  indicate  some 
emotional  states — by  a  distinctive  sound ;  and  let  us  call  it 
the  what  sound.  On  first  seeing  the  currants  they  all  make 
the  what  sound ;  but  since  none  of  them  has  any  experience 
of  the  object  that  prompts  the  sound,  it  remains  an  un- 
satisfied what.  They  then  gain  experience  of  the  currants, 
and  find  them  to  have  a  peculiar  taste,  and  so  forth.  Let 
us  now  suppose  that  they  come  to  indicate  this  particular 
object  of  sense-experience  by  a  sound  which  we  will  call 
the  currant  sound.    This,  I  may  say,  is  probably  beyond 
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the  power  of  chicks;  but  we  have  seen  that  animals  (e.g. 
Mr  Medlicott's  pigs)  may  use  indicative  sounds  in  this  way. 
Unless  animals  thave  the  power  of  descriptive  intercom- 
munication, this  is  as  far  as  they  can  go.  The  what  sound 
may  evoke  in  reply  a  currant  sound.  I  now  introduce  into 
this  group,  who  have  gained  experience  of  currants,  one  of 
the  chicks  from  the  other  group  which  has  no  such  experi- 
ence. It  immediately  utters  the  what  sound,  and  one  of 
the  chicks  standing  near  utters  the  currant  sound.  What 
does  this  convey  to  the  utterer  of  the  what  sound  ?  Nothing 
at  all.  It  is  a  sound  indicative  of  certain  experiences 
which  it  has  never  had.  To  a  chick  which  had  learnt  to 
associate  the  sound  with  a  particular  object  seen  and  tasted, 
it  might  have  value.  But  to  the  inexperienced  chick  it  is 
a  sound  of  no  indicative  value.  At  the  stage  of  sense- 
experience,  and  merely  indicative  intercommunication,  the 
what  (except  as  symbolic  of  the  attitude  of  curiosity)  has  no 
value,  and  is  not  therefore  likely  to  arise. 

This  little  parable  will  serve  to  indicate  by  implication 
that  the  what  presupposes  the  perceptive  stage,  with  its 
concomitant  stage  of  descriptive  intercommunication.  If  a 
child  asks  concerning  any  object  new  to  its  experience, 
What  is  it  ?  he  does  not  want  a  mere  name  in  reply ;  and 
if  a  mere  name  is  given,  he  will,  if  his  natural  tendencies 
have  not  been  ruthlessly  snubbed  down,  repeat  his  question 
more  emphatically,  and  say :  But  what  is  it  ?  The  only 
possible  answer  to  this  what  is  a  description,  in  terms  of 
the  experience  that  he  has,  of  the  new  object  of  which  he 
he  has  at  present  no  experience.  Suppose  that  a  child  is 
standing  on  the  pier  by  the  open  sea,  and  observing  a  large 
dark  animal  throw  itself  out  of  the  water,  exclaims,  "  What 
is  it?  "That  is  a  porpoise,"  he  is  told.  "But  what  is  a 
porpoise?"  "  Well,  it  is  something  like  a  fish  in  shape,  but 
it  must  come  up  to  the  surface  to  breathe,  and  its  tail 
is  ,"  and  so  on.    I  repeat,  that  the  what  implies  a 
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descriptive  answer ;  that  description  is  impossible  in  the 
absence  of  the  perception  of  relations ;  and  that  I  do  not 
know  of  any  good  and  sufficient  evidence  that  there  is  any 
psychological  equivalent  in  the  mind  of  the  animal  of  even 
the  what,  still  less  of  the  why. 
\/  I  return  now  to  the  direct  consideration  of  the  question 
which  heads  this  chapter,  and  which  may,  as  I  have  said, 
be  paraphrased  by  the  question  : — Do  animals  think  the 
therefore  ?  There  can  be  no  doubt  that  there  are  a  great 
number  of  recorded  cases,  which  have  probably  been  ob- 
served objectively  with  due  care  and  exactitude,  and  which 
have  been  interpreted  by  the  observers  in  the  terms  o 
rational  thought.  I  take  an  illustrative  case  from  Mr 
Romanes's  well-known  collection.*  "  Mr  Stone  writes  to  me 
from  Norbury  Park,"  he  says,  "  concerning  two  of  his  dogs, 
one  large  and  the  other  small.  Both  being  in  a  room  at 
the  same  time,  1  one  of  them,  the  larger,  had  a  bone,  and 
when  he  had  left  it  the  smaller  dog  went  to  take  it;  the 
larger  one  growled,  and  the  other  retired  to  a  corner. 
Shortly  afterwards  the  larger  dog  went  out ;  but  the  other 
did  not  appear  to  notice  this,  and,  at  any  rate,  did  not 
move.  A  few  minutes  later  the  large  dog  was  heard  to 
bark  out  of  doors ;  the  little  dog  then,  without  a  moment's 
hesitation,  went  straight  to  the  bone  and  took  it.  It  thus 
appears  quite  evident  that  she  reasoned — That  dog  is  bark- 
ing out  of  doors,  therefore  he  is  not  in  this  room,  therefore 
it  is  safe  for  me  to  take  the  bone.  The  action  was  so  rapid 
as  to  be  clearly  a  consequence  of  the  other  dog's  barking.' " 
Now,  here  a  course  of  action,  which  is  quite  readily  in- 
terpreted on  the  hypothesis  of  sense  -  experience  through 
association,  is  explained  in  rational  terns,  and  the  dog  is 
supposed  to  think  the  therefore.  Bui  cn  similar  principles 
every  case  of  association  may  be  thus  interpreted.  Suppose 


*  1 '  Animal  Intelligence,"  p.  460. 
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that  I  throw  to  my  two-days-old  chicks  some  caterpillars  of 
the  cinnabar  moth,  and  that  after  a  few  trials  they  avoid 
them;  this  is  explicable  as  a  simple  case  of  association. 
One  of  the  chicks  walks  up  to  a  caterpillar,  and  is  appar- 
ently about  to  peck,  but  checks  the  action,  wipes  his  bill, 
and  walks  away.  Nothing  is  easier  than  to  interpret  this 
intelligent  course  of  action  in  rational  and  logical  terms : — 
Black  and  gold  caterpillars  are  nasty ;  that  is  a  black  and 
gold  caterpillar ;  therefore  it  is  nasty.  This  does  not  seem 
to  me  to  be  at  all  more  far-fetched  than  the  suggestion  of 
Mr  Stone's  that  his  dog  reasoned : — That  dog  is  barking 
out  of  doors,  therefore  he  is  not  in  this  room.  It  is  per- 
fectly open  to  anyone  to  accept  the  definition  of  the  word 
reason  according  to  which  it  includes  all  cases  of  profiting 
by  experience  through  association ;  and  he  may  then  with 
perfect  propriety  speak  of  my  two-days-old  chick  and  Mr 
Stone's  dog  as  rational  beings.  But  I  submit  that  he  may 
not  assume  that  a  rational  being,  as  thus  defined,  can  think 
the  therefore.  For  him  there  must  be  rational  beings,  or 
reasoning  beings,  in  untold  numbers  which  are  unable  to  do 
anything  of  the  sort. 

A  well-known  writer,  Dr  Andrew  Wilson,  describes  the 
case  of  a  dog  *  which  used  to  hunt  a  rabbit  nearly  every 
morning  down  a  curved  shrubbery,  and  each  time  ran  it 
into  a  drain  at  the  end.  "  The  dog  then  appears  to  have 
come  to  the  conclusion  " — I  quote  Dr  Wilson's  words — 
"that  the  chord  of  a  circle  is  shorter  than  its  arc,  for  he 
raised  the  rabbit  again,  and,  instead  of  following  him  through 
the  shrubbery  as  usual,  he  took  the  short  cut  to  the  drain, 
and  was  ready  and  in  waiting  on  the  rabbit  when  he 
arrived,  and  caught  him."  It  is  here  assumed  that  the  dog 
perceived  the  relation  between  a  chord  and  its  arc.  I  do 
not  myself  believe  that  he  did ; — but  that  is  not  the  question ; 


*  Quoted  in  "  Animal  Intelligence,"  p.  461. 
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it  is  merely  an  expression  of  individual  opinion.  The 
question  is: — Can  we  or  can  we  not  explain  the  dog's 
action  as  the  outcome  of  sense-experience,  as  indicative  of  I 
intelligence  profiting  by  association?  I  do  not  see  how' 
this  can  be  denied.  The  terrier  used  to  start  the  rabbit  nearly  | 
every  morning,  and  each  time  saw  it  escape  into  the  old 
drain.  There  were  thus  ample  opportunities  for  establishing 
an  association  between  rabbit  and  drain.  That  the  sight 
of  the  rabbit  should  suggest  the  drain  into  which  it  daily 
escaped,  and  that  when  the  idea  was  suggested,  the  dog 
should  run  there  directly,  is  a  sequence  not  impossible,  one 
would  think,  to  sense-experience.  And  if  so,  the  canon  of 
interpretation,  so  often  referred  to,  makes  it  imperative  for 
us  who  adopt  it,  to  accept  the  interpretation  of  the  action 
as  due  to  the  simpler  exercise  of  intelligence  based  on  sense-i 
experience,  rather  than  that  according  to  which  the  dog] 
perceived  the  relation  between  a  chord  and  its  arc. 

It  is  difficult  to  put  the  matters  we  are  now  discussing  to 
the  test  of  experiment,  but  wherever  an  opportunity  presents 
itself  we  should  make  the  attempt.  Some  years  ago  I  was 
with  a  friend  watching  a  horse  which  was  dragging  a  heavy 
load,  zigzagging  up  a  steep  hill.  "  How  well,"  said  my  com- 
panion, "  that  horse  appreciates  the  principle  of  the  inclined 
plane."  I  begged  him  to  explain  exactly  what  he  meant  by 
this  expression.  "He  sees,"  said  my  friend,  "that  the  less 
the  slope  the  less  intense,  if  more  prolonged,  the  labour  to 
raise  the  load  through  a  given  height."  I  told  him  that  my 
own  view  was  that  the  poor  animal  was  quite  unable  to 
perceive  the  relation  between  the  slope  and  the  labour,  and 
to  think  "  the  less  the  slope  the  less  the  labour."  Now  I 
have  noticed  that  when  I  am  breasting  a  steep  grassy 
mountain  slope,  I  have  a  tendency  to  slew  off  to  right  01 
left,  and  thus  to  lighten  my  labour.  And  I  thought  I  might 
make  a  few  experiments  with  Toby  (which  I  have  sub- 
sequently repeated  with  Tony).    I  sent  him  down  the  slope 
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again  and  again,  after  a  small  stone.  At  first,  when  he  was 
fresh,  he  came  straight  up.  But  as  he  got  tired  he  began  to 
zigzag.  He  seemed  to  slew  off  in  one  direction  or  the  other, 
just  as  I  tend  to  do  myself  when  I  breast  a  steep  slope. 
When  he  had  slewed  off  a  little  way,  he  looked  up  at  me 
and  made  straight  for  me,  gradually  slewing  off  in  the  other 
direction.  So  that  the  diagram  of  his  course  was  thus — a 
being  his  starting-point,  b  the  spot  where  I  was  sitting. 
There  was  nothing  in  the  facts 
observed  to  negative  the  inter-  £ 
pretation  that  the  zigzagging  was  / 
the  outcome  of  sense-experience. 
The  dog  slewed  off  the  direct 
course,  because  he  practically 
found  that  progression  thus  was 
easier.  And  if  the  action  is 
possible  to  sense-experience,  we 
are  bound  by  our  canon  so  to 
interpret  it,  and  not  introduce  a 
perception  of  the  relation  be- 
tween angle  of  slope  and  labour 
involved. 

I  must  not  bring  this  chapter 
to  a  conclusion  without  saying, 
that  I  freely  admit  that  there  are 
on  record  anecdotes  of  animals 
which  I  do  not  think  can  be 
readily  interpreted  as  the  outcome 
of  sense-experience  only, —  in-  fig.  20. 

stance  the  case  contributed  to  Mr 

Romanes's  collection  by  Mr  Haden,  of  Dundee,  of  a 
monkey  which  wished  to  mount  on  to  the  roof  of  a  hut 
by  means  of  a  door,  and  finding  that  the  door  repeatedly 
swung  to,  and  thus  baulked  him,  procured  a  thick  blanket 
which  lay  in  the  cage  and  threw  it  over  the  door  —  the 
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inference  being  that  he  perceived  that  the  blanket  would 
wedge  the  door  open.  That  was  a  monkey  worth  ex- 
perimenting with.  If  it  really  perceived  thisTand  had  no 
previous  associations  of  casual  origin  on  which  to  found  its 
action,  it  could  perceive  other  relations  which  experimental 
observation  would  have  served  to  disclose.  In  the  case  of 
the  Cehus  monkey  which  Mr  Romanes  and  his  sister  had 
for  some  time  under  close  observation,  there  is  nothing 
recorded  that  is  not  explicable  as  the  outcome  of  intelli- 
gence ;  or  so  it  appears  to  me. 

On  the  whole,  I  am  inclined  to  conclude  that  when  we 
separate  observed  facts  from  observers'  inference,  there  is 
a  remarkably  small  percentage  of  cases  in  which  the  inter- 
pretation, on  the  assumption  of  sense-experience  only,  will 
not  hold  good.  Such  are  the  cases  which  should,  wherever 
possible,  be  made  the  basis  of  an  experimental  investigation. 
As  matters  stand  at  present,  I  think  it  far  more  probable 
that  the  small  percentage  of  outstanding  cases  would,  on 
complete  investigation,  be  shown  to  be  the  result  of  the 
exercise  of  intelligence,  than  that  they  involve  reason  in  the 
sense  in  which  I  have  used  this  word.  I  am  very  far  from 
wishing  to  occupy  the  false  position  of  dogmatic  denial  of 
rational  powers  to  animals.  I  think  it  is  a  subject  for  further 
and  fuller  investigation.  But  I  do  express  the  opinion  that 
the  fuller  and  more  careful  the  investigation,  the  less  is  the 
satisfactory  evidence  of  processes  of  reasoning;  and  that, 
though  the  question  is  still  an  open  one,  the  probabilities 
are  that  animals  do  not  reason. 
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CHAPTER  XVII. 
SUBJECT  AND  OBJECT. 

IT  is  not  my  intention  to  attempt  in  this  work  any  detailed 
account  of  the  steps  by  which  the  faculty  of  conception, 
applying  its  nascent  power  of  analysis  and  synthesis  to  the 
data  of  sense-experience,  impressional  and  transitional,  may 
have  gradually  built  up  a  scientific  and  philosophical  inter- 
pretation of  the  world  in  which  we  live.  The  process  has 
been  a  gradual  one,  involving  several  factors.  How  language 
would  aid  in  this  process  I  have  already  briefly  indicated. 
If  once,  for  example,  the  word  "shining"  or  its  equivalent 
is  made  symbolic  of  the  conception  of  "a  particular  quality 
exhibited  by  some  individual  visible  object,  it  forthwith 
becomes  also  an  instrument  both  of  analysis  and  of  synthesis. 
Of  analysis,  because  it  serves  to  detach  the  special  quality 
from  other  qualities  invariably  associated  with  it  in  experi- 
ence ;  of  synthesis,  because  it  serves  as  a  centre  of  aggrega- 
tion for  similar  qualities  of  other  objects. 

Such  a  grouping  of  objects  in  reference  to  particular 
qualities  under  the  influence  of  the  symbolic  name,  would 
form  an  initial  stage  in  the  reflective  creation  of  an  orderly 
universe  out  of  the  inchoate  sequences  of  sense-experience. 
A  further  stage  would  be  reached  when  the  perception  of 
these  qualities  became  an  end  of  conscious  endeavour, 
and  man  looked  out  on  the  world,  not  merely  as  a  witness, 
but  as  an  observer.  We  are  all,  for  example,  witnesses  of 
atmospheric  changes  from  year's  end  to  year's  end;  and 
perhaps  some  rough-and-ready  generalizations  are  forced 

u 


306       INTRODUCTION  TO  COMPARATIVE  PSYCHOLOGY. 

upon  us,  or  are  the  direct  outcome  of  our  native  wit.  But 
we  are  content,  for  the  most  part,  to  remain  mere  witnesses. 
A  few  of  us  are,  on  the  other  hand,  observers.  These  watch 
the  changes  of  the  weather,  with  the  special  object  of  per- 
ceiving the  relations  involved,  and  of  rising  to  the  concep- 
tions of  meteorology.  When  man  thus  becomes  an  observer, 
he  takes  an  important  stride  towards  the  attainment  of  wider 
conceptions  of  the  world.  And  when  to  observation  he  adds 
experiment,  which  may  be  described  as  observation  under 
accurately  controlled  conditions,  he  renders  his  analysis  more 
searching  and  extends  the  range  of  the  synthesis  dependent 
thereon.  Most  important,  too,  as  an  aid  to  the  grasping  of 
relations  exceeding  the  reach  of  immediate  perception,  is  the 
method  of  diagrammatic  representation.  The  essence  of 
this  process  is  the  translation  of  all  relations,  whatever  their 
scope  and  nature,  into  visible  space  relations  within  the  range 
of  immediate  perception.  A  map  of  a  district  or  country 
thus  condenses  to  within  the  reach  of  immediate  perception 
space-relations  of  wide  extent.  An  astronomical  diagram 
enables  us  to  grasp  the  relative  sizes  and  distances  of  bodies* 
the  actual  sizes  and  distances  of  which  tax  the  imagination 
to  the  utmost.  The  physicist  can  in  this  way  represent  the 
relative  amplitudes  of  ether-vibrations  of  surpassing  minute- 
ness. Anything  wThich  can  be  expressed  in  numerical  rela- 
tions can  thus  be  translated  into  perceivable  space-relations, 
and  thereby,  through  diagrammatic  representation,  brought 
home  to  the  mind  through  the  eye.  It  is  well  known  that 
in  this  way  we  can  represent  the  fluctuation  of  prices,  death- 
rate,  commercial  prosperity  and  depression,  statistics  of 
crime,  and  numberless  other  widely  different  changes.  I 
have  used  this  method  in  all  that  I  have  said  concerning  the 
wave  or  curve  of  consciousness.  Such  a  curve  represents 
diagrammatically  to  the  eye  the  relative  intensities  of  nume- 
rous factors  in  consciousness.  It,  in  common  with  other 
figures  introduced  into  this  book,  is  a  mere  diagram,  and  in 
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no  sense  a  picture.  And  it  is  essential,  in  the  employment 
of  this  method  of  diagrammatic  representation,  that  we 
should  steadily  bear  in  mind  the  fact  that  it  is  merely  dia- 
grammatic and  symbolic  or  representative.  More  especially 
is  this  necessary  in  psychology,  where  we  endeavour  to  make 
clear  by  physical  or  spatial  analogies,  changes  in  conscious- 
ness the  nature  and  character  of  which  are  neither  spatial 
nor  physical. 

Thus  the  progress  of  scientific  interpretation  involves 
as  co-ordinate  and  concurrent  processes, — first,  inductive 
generalization  through  the  continued  application  of  analysis 
and  synthesis;  and,  secondly,  the  testing  of  the  generalization 
by  further  experiment  and  observation.  The  knowledge  so 
gained  is  condensed  in  propositions,  and  brought  within  the 
range  of  perception  through  diagrammatic  representation. 
Schematic  logic  does  not  afford  much  assistance  in  the 
process  ;  it  is  an  afterthought.  The  man  of  science,  like  the 
artist,  is  largely  dependent  on  flashes  of  insight  in  moments 
when  the  wave  of  consciousness  is  peculiarly  full,  rich,  and 
intense.  How  they  come  he  may  not  be  able  to  say,  but 
he  cannot  often  conscientiously  attribute  them  to  schematic 
logic.  It  is  idle,  therefore,  to  expect  through  the  applica- 
tion of  rules  of  scientific  procedure  to  attain  scientific  in- 
sight ;  for  the  man  of  science  in  so  far  as  he  is  creative  is 
an  artist.  One  can  only  say  to  him,  as  one  would  say  to 
other  artists  : — Saturate  yourself  through  and  through  with 
your  subject,  and  with  all  that  bears,  or  may  bear,  upon  it, 
and  wait  If  the  flash  of  insight  comes,  treasure  it,  and 
then  patiently  work  it  out  in  all  its  bearings,  remembering 
that  no  art-product  is  made  convincing  without  labour. 
Then  you  may  apply  your  rules  of  scientific  method  with 
profit  and  advantage.  And  if  it  does  not  come,  still  wait, 
and  meanwhile  be  content  to  serve  science  as  a  useful  if 
uninspired  day-labourer. 

But  I  have  said  that  it  is  not  here  my  purpose  to  endea- 
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vour  to  trace  the  steps  by  which  a  scientific  interpretation 
of  nature  has  been,  or  may  have  been,  reached.  Such  an 
attempt  would  be  out  of  place  in  an  Introduction  to  Com- 
parative Psychology.  There  is,  however,  one  aspect  of  such 
an  interpretation,  in  its  widest  significance,  to  which  we  are 
bound  to  devote  our  careful  attention.  For  the  interpreta- 
tion of  nature  involves  the  interpretation  of  consciousness 
as  manifested  in  nature — in,  at  any  rate,  some  animals,  in 
other  men,  and  in  ourselves.  We  speak  of  mind  and  matter, 
of  self  and  not-self,  of  subject  and  object.  What  are  the 
relationships  involved  in  these  antithetical  concepts?  How 
have  the  concepts  been  reached  ?  Does  the  conception  of 
Evolution  apply  to  mind  ?  And  if  so,  from  what  has  mind 
been  evolved?  The  student  of  human  psychology  can 
perhaps  afford  to  leave  these  questions,  or  some  of  them,  on 
one  side.  In  an  Introduction  to  Comparative  Psychology 
we  must  attempt  to  deal  with  them  even  if  the  attempt 
merely  serves  to  show  how  ignorant  we  are. 

Taking  first  the  relation  of  subject  and  object  we  shall 
find  it  most  convenient  to  begin  by  considering  the  impres- 
sion as  a  product  of  sense-experience.  Let  us  suppose  that 
a  puppy  has  an  impression  of  a  bone.  For  the  puppy  there 
is  neither  object  nor  subject,  there  is  merely  the  impression 
as  a  bit  of  real  vivid  experience.  But  we,  who  wish  to  ex- 
plain the  puppy's  impression,  submit  it  to  analysis.  And  in 
the  conceptual  field  of  our  thought  it  becomes,  so  to  speak, 
polarized.  At  one  pole  there  is  the  objective  bone,  and  at 
the  other  pole  the  subjective  consciousness  of  the  puppy. 
We  may  then,  in  the  light  of  this  analysis,  explain  the  im- 
pression "  bone  "  in  two  ways.  We  may  say  : — There  is  an 
object  in  consciousness  ;  or  we  may  say  : — There  is  a  con- 
sciousness of  the  object.  These  are  merely  different  modes 
of  expressing  the  same  fact  of  experience.  But  the  former 
gives  emphasis  to  the  objective  side  of  the  impression,  the 
latter  to  its  subjective  or  conscious  side. 
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There  lies  before  me  a  crystal  of  quartz.  The  very 
language  in  which  I  state  the  fact  implies  the  differentiation 
of  the  impression  into  object  (quartz)  and  subject  (me). 
This  impression,  as  I  look  at  the  crystal,  is  just  as  real  as 
anything  can  be.  It  matters  not  that  the  impression  is  set 
in  a  background  of  relations,  and  is  thus  raised  to  the  level 
of  a  percept  or  a  concept.  The  basal  impression  suggestive 
of  these  relations  is  there  in  the  focus  of  my  consciousness. 
But,  qua  impression,  it  is  neither  subjective  nor  objective ; 
it  is  both  and  neither.  Both,  inasmuch  as  it  is  the  raw 
material  which  on  analysis  may  yield  the  subject  and  the 
object;  neither,  inasmuch  as,  qu&  impression,  it  is  not 
analysed.  And  now  suppose  that  we  do  submit  it  to  analysis 
in  our  thought,  and  by  abstraction  reach  the  quartz  as  object 
in  consciousness  on  the  one  hand,  and  the  subjective  con- 
sciousness thereof  on  the  other  hand.  It  is  surely  clear  that 
on  the  score  of  such  analysis  we  have  no  grounds  for  saying 
that  either  the  quartz  as  object,  or  the  subjective  conscious- 
ness thereof,  is  capable  of  independent  existence.  The 
object  and  subject,  involved  in  the  sense-impression,  are  like 
the  colour  or  the  scent  of  a  rose,  distinguishable  in  thought 
but  they  are  not  separable  in  experience.  We  distinguish 
quite  clearly  the  colour  from  the  scent  of  the  rose,  but  we 
know  that  they  are  inseparable  in  sense-experience.  So  we 
distinguish  the  objective  and  subjective  aspects  of  the 
impression,  but  in  the  impression  they  are  inseparable. 

Let  us  now  pass  from  the  impression  to  the  perception. 
Suppose  that  I  perceive  the  similarity  of  the  two  inkstands 
on  my  writing-table.  Here,  again,  we  have  that  which  we 
may  describe  in  one  of  two  ways.  We  may  either  say : — 
There  is  a  relation  in  the  focus  of  consciousness ;  or,  There 
is  a  consciousness  of  the  relation.  We  polarize  the  percep- 
tion as  we  polarized  the  impression,  and  we  distinguish  the 
relation  as  an  object  of  perception  from  the  subjective  per- 
ception of  the  object.    So,  too,  with  the  conception.  I 
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have  a  conception  of  rotundity ;  and  this  I  may  describe  in 
two  ways.  I  may  say  : — There  is  an  Idea  in  the  focus  of  con- 
sciousness ;  or,  There  is  a  consciousness  of  the  Idea.  We 
polarize  the  conception  as  we  polarized  the  impression  and 
the  perception.  But  here  again  we  are  only  distinguishing 
in  analysis  and  through  abstraction  two  aspects  of  the  con- 
ception which  are  in  the  moment  of  experience  inseparable 
and  indivisble.  We  are  thus  driven  to  the  conclusion  that 
throughout  the  whole  range  of  experience  from  the  most 
primitive  sense-experience  to  the  highest  ranges  of  con- 
ceptual thought,  subject  and  object  are  inseparable.  There 
is  no  subject  without  an  object.  There  is  no  object  without 
a  subject.  We  may  distinguish  the  objective  from  the  sub- 
jective aspects  of  our  experience ;  but  we  have  no  grounds 
for  regarding  them  as  divisible  or  separable.  We  must  not 
therefore  picture  to  ourselves,  or  conceive  the  subject  as 
something  that  is  self-subsisting  and  independent ;  or  the 
object  as  part  of  an  external  independent  world,  into  which 
the  subject  may,  or  may  not,  be  introduced ;  and  the 
problem  of  psychology  as  the  question  how  these  two  can  be 
brought  into  relation.  We  must  rather  regard  subject  and 
object  as  inseparably  united  in  experience ;  and  the  problem 
of  psychology  as  the  question  how  this  two-faced  unity  has 
had  its  origin. 

We  are  now  in  a  position  to  complete  the  catalogue  of 
the  meanings  of  that  most  puzzling  word  "object,"  which  we 
began  in  a  previous  chapter.  We  there  distinguished,  first, 
the  object  of  sense-experience — this  is  the  objective  aspect 
of  the  impression ;  secondly,  the  object  as  percept,  when 
the  object  of  sense-experience  is  viewed  in  its  perceived 
relations;  and,  thirdly,  the  object  as  concept,  when  it  is 
viewed  in  its  generalized  relations.  A  snake,  for  example, 
may  be  an  object  of  sense-experience  to  a  secretary  bird ;  it 
is  an  object  as  percept  to  the  naturalist  who  is  identifying 
it  by  comparison  with  other  snakes ;  and  it  becomes  an 
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object  as  concept  to  the  biologist  who  regards  it  is  an 
example  of  an  extensive  group  of  animals.  In  all  these 
cases  the  object  of  sense-experience  is  presentatively  or 
representatively  present  to  consciousness  as  a  nucleus.  It 
is  focal  to  the  eye  of  sense-experience;  the  difference  is 
entirely  marginal.  It  is  a  difference  of  background.  But 
we  must  now  extend  the  word  object,  first  to  that  which  is 
focal  to  the  eye  of  perception,  for  example  a  particular  relation; 
and  then  to  that  which  is  focal  to  the  eye  of  conception,  for 
example,  relationship  in  general.  In  this  sense  an  abstract 
and  general  Idea,  such  as  virtue,  or  redness,  or  matter,  may 
be  an  object  in  consciousness ;  not  indeed  an  object  of  sense, 
but  an  object  of  thought.  Thus  there  are  five  meanings  to 
the  word  object — (i)  the  object  of  sense  experience,  (2)  the 
object  as  percept,  (3)  the  object  as  concept,  (4)  the  object 
of  perception,  and  (5)  the  object  of  conception.  All  of 
them  have  this  in  common,  that  they  are  antithetical  and 
complementary  to  the  subject.  But  the  fifth  class,  the 
objects  of  conception,  fall  into  two  categories,  according 
as  they  deal  with  the  objective  or  subjective  aspect  of 
experience.  For  both  subject  and  object  can  become 
objects  of  thought.  We  must  be  careful  therefore  to  grasp 
in  what  sense  a  writer  uses  the  word  object  or  objective, 
for  it  is  a  fruitful  source  of  fallacies.  He  may  mean  by 
objective,  that  which  is  antithetical  and  complementary  to 
subjective, — this  is  the  wider  signification  ;  or  he  may  mean 
by  objective,  all  that  pertains  to  the  object  of  sense- 
experience, — and  this  is  the  narrower  signification.  Thus 
the  explanation  of  the  world  in  terms  of  matter  and  energy 
is  an  objective  explanation  in  the  narrower  sense ;  but  the 
subject,  and  its  states  of  consciousness,  though  it  may  be 
an  object  of  thought  in  the  wider  sense,  can  never  be 
objective  in  the  narrower  sense.  In  further  illustration  of 
this  point,  let  us  take  such  an  object  as  a  crystal  of  quartz. 
It  may  be  the  starting-point  of  wide-reaching  conceptions, 
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according  as  it  is  dealt  with  by  the  psychologist  on  the  one 
hand  or  the  physicist  on  the  other.  These  we  may 
represent  in  tabular  form  thus  : — 

explained    by   psycho- \  /explained    by  physical 

logy  as  the  conscious-  I  I  science  as  the  object  in 

ness  of  the  object,  in  I  I  consciousness,  in  terms 

terms  of  those  sub-  >  Quartz  /  of  those  objective  pheno- 
jective  phenomena  we  1  1  mena  we  name  matter 

name    sensations,    im-  J  I  and  energy,  &c. 

pressions,  &c.  '  \ 

Now,  the  conceptions,  not  only  of  physics  but  of  psychology, 
are  objects  in  thought ;  they  are  all  objective  in  the  wider 
sense ;  but  only  those  on  the  right  hand,  or  physical  side  of 
the  above  table,  are  objective  in  the  more  restricted  signi- 
fication of  the  word. 

In  sense-experience  as  experienced,  there  is  neither  sub- 
ject nor  object.  There  is  just  the  impression  which  as 
before  explained  is  neither  or  both.  But  in  sense-experience 
as  explained  by  reflective  thought,  the  impression  is  polarized 
into  object  in  consciousness  and  consciousness  of  the 
object;  and  I  have  asserted  that  these  two  though  dis- 
tinguishable are  inseparable.  It  may  be  said,  however, 
that  nothing  is  easier  than  to  separate  the  objective  bone 
from  the  subjective  puppy.  Granted ; — but  then  there  is 
no  impression.  I  merely  assert  that  in  the  impression,  as 
explained  by  reflection,  the  subjective  aspect  and  the 
objective  aspect  are  inseparable.  If  there  be  no  impression 
I  make  no  assertion  about  it.  What  I  do  assert  is,  that  if 
the  puppy  either  sees  or  remembers  the  bone, — if  he  has 
either  an  impression  or  an  idea  of  it,  then  in  that  impression 
or  idea  there  is  the  objective  and  the  subjective  aspect,  dis- 
tinguishable but  inseparable.  And  if  some  one  says,  that 
surely  the  bone  exists  as  such,  whether  the  puppy  or  any 
other  living  being  has  an  impression  of  it  or  not  \  I  reply 
that  I  never  thought  of  denying  this ;  but  that,  as  psycho- 
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logist,  it  is  for  me  to  deal  with  impressions  and  ideas ;  and 
that  at  such  times  as  the  bone  is  not  forming  the  objective 
aspect  of  an  impression  or  idea,  it  nowise  concerns  me. 
While  I  look  at  it,  the  bone  as  the  objective  aspect  of  my 
impression  is  real ;  every  bit  as  real  as  the  subjective  aspect 
of  the  impression;  the  reality  of  the  objective  and  sub- 
jective aspects  being  strictly  co-ordinate.  And  as  psycho- 
logist I  have  nothing  whatever  to  do  with  the  bone,  or  the 
world  of  which  it  is  a  sample,  except  in  so  far  as  it  forms 
the  objective  aspect  of  impressions  or  ideas,  or  the  nucleus 
of  ideas  of  relation  or  conceptual  Ideas.  It  thus  forms  for 
me  as  psychologist  part  of  the  visible  tangible  objective 
world, — a  world,  I  repeat,  every  bit  as  real  as  the  subjective 
world  of  which  it  is  the  complement.  With  the  world 
except  as  it  presents  itself  in  conscious  experience  we  have 
here  no  concern. 

All  this  may  seem  to  some  of  my  readers  somewhat 
laboured  and  wearisome.  And  yet  I  think  it  is  necessary, 
if  we  would  attempt  an  answer  to  that  most  difficult  question 
(so  lightly  answered  by  those  who  do  not  think  deeply 
thereon)  how  far  and  in  what  sense  the  organism  in  the 
stage  of  mere  sense-experience  is  conscious  of  its  own 
existence,  or  of  the  sentience  of  other  animals.  Let  us  work 
down  to  this  problem  from  above,  passing  from  what  we 
know  concerning  our  own  consciousness,  to  what  we  may 
infer  concerning  the  consciousness  of  mere  sense-experience. 
Man  is  self-conscious.  He  has  reached  a  definite  Idea  of 
himself  as  subject.  He  conceives  the  Ego  in  marked 
antithesis  to  the  non-ego.  What  then  is  this  self  which  he 
so  conceives?  What  is  the  Not-self,  which  he  places  in 
antithesis  to  it?  In  the  light  of  what  has  already  been 
said,  the  answers  to  these  questions  are  not  far  to  seek. 
The  Not-self  is  the  generalized  concept  of  all  that  reflection 
has  taught  us  concerning  the  objective  aspect  of  the  data  of 
sense-experience  \  the  Self  is  the  generalized  concept  of 


314      INTRODUCTION  TO  COMPARATIVE  PSYCHOLOGY. 

all  that  reflection  has  taught  us  concerning  the  subjective 
aspect  of  our  life  experiences.  Throughout  the  whole 
range  of  these  experiences,  the  objective  and  subjective 
aspects,  though  distinguishable  in  reflection,  are  inseparable 
in  actual  experience.  Hence  we  may  say,  that  the  Self  and 
the  Not-self  are  the  generalized  concepts  which  arise  out  of 
the  distinguishable,  but  inseparable,  aspects  of  experience. 

But  it  is  impossible  to  deal  reflectively  with  the  Not-self, 
and  not  to  have  forced  upon  our  notice  that  there  is  therein 
something  more  than  the  objective  aspect  of  impressions, 
and  of  the  transitions  between  them.  We  seem  forced  to 
conclude  that  the  transitions  are  due  to  an  activity  inherent 
in  the  not-self;  and  we  seem  forced  to  conclude  that  the 
activity  is  orderly  and  determinate.  If  there  were  no 
inherent  activity,  there  would  be  no  transitions ;  if  the 
activity  were  not  orderly  and  determinate,  there  would  be 
no  science  or  knowledge.  So  too,  it  is  impossible  to  deal 
reflectively  with  the  self,  and  not  to  have  forced  upon  our 
attention  the  fact  that  we  have  something  more  than  a 
sequence  of  states  of  consciousness.  There  is  an  activity 
which  is  selective  and  synthetic,  which  is  orderly  and 
determinate. 

Now  here  we  stand  between  two  opposing  schools  of 
psychology.  The  one  school  contends,  or  at  any  rate  is 
said  by  its  critics  of  the  opposing  school  to  contend,  that 
consciousness  is  a  mere  spectator  or  onlooker,  curiously 
watching  the  play  of  material  physiological  forces,  which  it  is 
incapable  of  controlling  or  modifying  in  the  least  degree. 
This,  in  condensed  expression,  is  the  doctrine  of  con- 
scious automatism.  On  the  other  hand,  an  opposing 
school  contends  that  the  orderly  selective  and  synthetic 
activity  of  consciousness  is  its  essential  feature,  without 
which  the  subject  tumbles  to  pieces  as  an  incoherent  series 
of  sensations  with  nothing  to  give  them  unity,  and  to  inter- 
pret them  into  a  whole ;  and  this  school  further  contends, 
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or  at  any  rate  is  said  by  its  critics  of  the  opposing  school  to 
contend,  that  this  orderly  activity  of  the  subject  is  some- 
thing altogether  apart  from,  and  dissimilar  to  anything  else 
in  the  whole  realm  of  existence.  Discussion  and  criticism 
of  the  views  of  opposing  schools  of  thought  forms  no  part  of 
the  scheme  of  this  work,  and  I  do  but  allude  to  the  above- 
noticed  divergence  of  opinion  in  order  to  mark  more  clearly 
my  own  position.  Agreeing  heartily  with  the  view  that  there 
is  an  orderly  and  determinate  activity  in  consciousness,  in 
the  absence  of  which  the  self  would  be  inexplicable ;  and 
agreeing  further  in  the  view  that  this  activity,  qua  subjective, 
is  distinguishable  from  any  manifestation  of  activity,  qua 
objective;  I  believe  that,  so  far  from  being  dissimilar  to 
anything  else  in  the  whole  realm  of  existence,  this  selective 
synthetic  activity  in  consciousness  is  but  the  subjective 
aspect  of  the  selective  synthetic  activity  which  is  objective 
in  the  not-self.  If,  as  I  said  above,  the  self  and  the  not- 
self  are  the  generalized  concepts  we  have  of  the  distinguish- 
able but  inseparable  aspects  of  experience,  I  do  but  add  to 
this  the  conclusion,  that  an  activity  which  is  determinate, 
selective,  and  synthetic,  is  an  inalienable  part  of  this 
generalized  conception.  It  is  this  inherent  selective  and 
synthetic  activity,  in  its  subjective  aspect,  to  which  the  word 
Will*  is  properly  applicable.  And  it  naturally  follows  that 
those  who  deny  or  neglect  the  synthetic  activity  in  con- 
sciousness, deny  or  neglect  also  the  Will,  and  seek  to  resolve 
the  phenomena  into  a  sequence  of  presentations  or  repre- 
sentations. There  is  no  place  for  the  Will  in  a  scheme 
of  conscious  automatism.  That  the  Will  may  be  omitted  in 
psychology  as  descriptive,  I  admit ;  that  it  can  be  omitted 
in  psychology  as  explanatory,  I  am  not  prepared  to  admit. 
An  illustration  by  analogy  may  here  be  helpful.    If  we 


*  It  is  well  known  that  Schopenhauer  applied  it  to  the  objective 
aspect  also* 
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allow  a  concentrated  solution  of  alum  to  evaporate,  and  hang 
therein  a  piece  of  thread,  we  shall  see  the  formation  of  alum 
crystals  of  definite  shape  and  orderly  growth.  Now  suppose 
that  such  a  crystal  were  endowed  with  reflective  self- 
consciousness.  It  would  perceive  in  the  growth  of  its  own 
or  its  neighbour's  material  "  body,"  the  movements  of  the 
molecules  as  they  grouped  themselves  in  crystalline  form ; 
for  purposes  of  description  (empirical)  it  would  be  sufficient  to 
tell  the  whole  story  in  terms  of  antecedence  and  sequence  : — 
Such  and  such  a  disposition  of  the  molecules  in  one  moment 
is  followed  by  such  and  such  a  disposition  in  the  succeeding 
moment.  So  too  in  describing  empirically  the  growth  of  its 
own  "  mind "  (the  subjective  aspect  of  the  molecular 
changes),  it  would  be  sufficient  to  tell  the  whole  story  in 
terms  of  antecedence  and  sequence : — Such  and  such  a 
grouping  of  the  elements  of  consciousness  follows  on  such 
and  such  a  preceding  grouping.  But  if  it  were  asked  to 
explain  how  it  was  that  these  phenomena  uniformly  followed 
each  other  in  this  way,  it  might  either  say  at  once: — I  do  not 
know ;  or  it  might  take  one  step,  and  a  quite  legitimate 
step,  before  confessing  ignorance.  It  might  say  that  a 
survey  of  all  the  facts  empirically  described,  justifies  the 
inference  that  they  are  the  outcome  of  an  activity  which  is 
synthetic,  selective,  and  determinate.  If  it  applied  the  term 
will  to  this  activity  in  its  subjective  aspect  it  would  further 
maintain  that  the  will  was  free,  just  in  so  far  as  it  was 
unhampered  by  external  constraint.  The  building  up  of  the 
crystalline  structure  and  character  to  its  natural  development 
would  be  its  typical  example  of  freedom;  but  if  many 
crystals  were  forming  in  a  crowded  space  so  that  none  could 
assume  the  natural  form,  this  would  be  an  example  of 
external  constraint. 

So  too  do  I,  to  apply  the  analogy,  reflectively  surveying 
my  own  bodily  and  mental  development,  see  in  both  a 
sequence  of  phenomena  due  to  an  intrinsic  activity.  There 
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are  bodily  or  physical  manifestations,  and  there  are  mental 
or  psychical  manifestations;  and  underlying  both  there 
is  the  intrinsic  selective  and  synthetic  activity.  It  is 
in  virtue  of  this,  that,  in  the  language  of  philosophy,  the 
individual  is  of  common  essence  with  the  universal.  And 
this  assumes  a  new  aspect  when  philosophy,  touched  by 
emotion  to  its  finer  issues,  rises  into  religion.  In  virtue  of 
the  intrinsic  activity  I  am  I.  And  in  virtue  of  the  intrinsic 
activity  the  not-self,  in  so  far  as  known  to  me,  is  what  it  is. 
The  self  and  the  not-self,  I  repeat,  are  the  generalized 
concepts  we  have  framed  of  the  distinguishable  but  in- 
separable aspects  of  experience.  Beyond  experience  and 
inferences  based  thereon,  we  do  not  go.  But  if  a  synthetic 
activity  is  the  very  essence  of  the  self ;  and  if  the  not-self, 
as  known,  is  indeed  its  objective  aspect;  then  is  such  a 
synthetic  activity  the  very  essence  of  objective  nature.  And 
thus  we  justify  the  conclusion  that  we  reached  at  the  close 
of  the  fifteenth  chapter.  Subject  and  object,  no  matter  how 
completely  we  may  distinguish  them  in  analysis,  are  in  essence 
one.  And  experience,  alike  in  its  objective  and  subjective 
aspects,  is  the  determinate  result  of  an  activity  which  is 
selective  and  synthetic. 

Self-consciousness  would  seem  thus  to  involve — first, 
the  conception  of  the  subjective  as  distinguished  from  the 
objective ;  secondly,  the  concentration  of  the  net  result  of 
all  subjective  experience  into  one  generalized  concept ;  and 
thirdly,  the  further  conception  of  this  net  result  as  due  to  the 
determinate  working  of  an  activity  which  is  synthetic  and 
selective.  This  is  self-consciousness  in  its  most  highly 
developed  form.  Not  all  of  us,  however,  attain  this  degree 
of  precision  and  clearness.  For  most  of  us  the  self  is  the 
imperfectly  distinguished  subject  of  our  life's  experience. 
And  many  of  us  would  be  unable  to  say  whether  the  body 
is  part  of  the  self  or  of  the  not-self.  Very  vague  is  the 
schoolboy's  or  the  peasant's  conception  of  self,  and  for  them 
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there  can  be  no  doubt  that  the  body  forms  part  of  the  "me." 
Even  for  the  most  reflective  among  us  there  are  periods— 
often  periods  of  exceptionally  healthy  vigorous  existence — 
when  the  concept  of  self  never  comes  near  the  focus  of 
consciousness.  When  I  am  playing  a  hard  game  of  tennis, 
or  when  I  am  sailing  a  yacht  close  to  the  wind  in  a  choppy 
sea,  self  does  not  at  all  tend  to  become  focal.  At  these 
times  the  idea  of  self  is  in  abeyance.  Hence  though  I  am 
a  self-conscious  being,  I  am  not  always  self-conscious.  And 
presumably  at  such  times  as  I  am  least  self-conscious,  I  am 
nearest  the  condition  of  the  animal  at  the  stage  of  mere 
sense-experience.  What  then  does  reflection  tell  me  con- 
cerning my  mental  condition  at  such  times  ?  Although  I 
am  not  occupied  with  an  Idea  of  self,  I  am  fully  and 
vigorously  conscious, — nay,  rather  I  am  exhilarated  with  the 
sense  of  pleasurable  existence,  my  whole  being  tingles  with 
sentient  life,  my  wave  of  consciousness  is  exceptionally 
deep  and  full.  In  a  word,  I  sense,  or  am  aware  of,  my  own 
life  and  consciousness,  in  an  ususually  vivid  manner.  But 
such  sensing  is  marginal,  and  not  focal.  And  just  as  I  have 
before  said,  that  in  the  life  of  sense-experience  there  is  a 
sensing  or  awareness  of  relations  not  yet  perceived  or  con- 
ceived (the  word  relations  being  used  with  anticipatory  force), 
so  now  I  would  say,  that  in  the  life  of  sense-experience  there 
is  a  sensing  or  awareness  of  the  self  that  has  not  yet  been 
distinguished  in  thought  from  the  not-self.  Experience  is 
vivid  and  continuous.  Such  I  take  it  to  be  the  condition  of 
the  conscious  but  not  yet  self-conscious  animal.  And  what, 
it  may  be  asked,  gives  body  and  continuity  to  this  sensing 
of  existence?  I  have  no  doubt  about  the  answer  to  this 
question.  It  is  the  fulness  and  continuity  of  the  margin  of 
subconsciousness,  which  forms  a  relatively  constant  setting 
to  a  sequence  of  varying  impressions.  As  I  stand  by  the 
helm  of  the  yacht,  the  keen  wind  with  an  occasional  dash  of 
spray  in  my  face,  the  swish  of  water  along  the  counter,  the 
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pitching  of  the  vessel ;  set  teeth,  firm  lips,  knitted  brow, 
and  muscles  of  arms,  trunk,  and  legs  well  braced  ; — all  this 
forms  a  relatively  permanent  background  to  the  visual  im- 
pressions, as  I  observe  the  advancing  waves  or  watch  the  set 
of  the  mainsail  to  the  wind.  When  we  remember  from  how 
many  thousands  of  nerves  all  over  the  body,  not  merely  on 
the  surface  but  also  from  internal  parts,  impulses  are  raining 
in  upon  the  brain,  numbers  of  which  are  no  doubt  infra- 
conscious,  but  many  of  which  contribute  to  the  subcon- 
scious margin  of  the  field  of  consciousness ;  when  we 
remember  too  how  continuous  is  this  stream  of  impulses,  we 
shall  not  be  at  a  loss  to  find  the  raw  material  of  the  sensed 
continuity  of  consciousness.  Not  that  mere  continuity, 
mere  abundance  of  material,  would  serve  to  constitute  even 
the  consciousness  of  sense-experience.  That  consciousness, 
no  less  than  the  higher  self-consciousness  of  man,  is  a  pro- 
duct of  selective  synthesis  ordering  and  grouping  the 
material — as  the  molecules  of  a  crystal  are  ordered  and 
grouped,  only  with  indefinitely  greater  subtlety  and  mobility. 

Such  then,  it  appears,  may  be  the  nature  of  that  glad 
awareness  of  existence  which  an  animal  at  the  stage  of  well- 
developed  sense-experience  may  have.  Self-conscious  it  is 
not,  and  cannot  be.  For  such  an  animal  has  not  reached 
the  level  where  perception  and  conception  take  their  part 
in  the  mental  development.  And  where  there  is  no  Idea  of 
self,  there  is  no  self-consciousness  properly  so-called.  But 
conscious  they  are,  and  they  feel  their  existence  to  the  full. 
It  is  only  through  reflection  that  experience  is  polarized  into 
objective  and  subjective ;  and  therefore,  prior  to  reflection, 
the  self  as  subject  is  not  distinguished. 

But  if  the  animal  at  this  stage,  though  sensing  its  existence 
in  every  moment  of  consciousness,  has  no  conception  of  the 
self  as  the  subject  of  experience,  how  does  it  regard  other 
animals?  Let  us  suppose  that  a  puppy  is  at  this  stage;  how 
does  it  regard  its  brother  puppy?  Were  it  capable  of  reason- 
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ing  (which  ex  hypothesi  it  is  not),  it  would  be  able  to  think 
thus  : — When  I  am  pleased  I  wag  my  tail ;  Spot  is  wagging 
his  tail ;  therefore  he  is  pleased.  He  would  thus  be  able  to 
regard  Spot  as  conscious  or  sentient.  But  being  incapable 
of  such  reasoning,  is  he  able  somehow  to  feel,  if  not  to 
know,  that  Spot  is  sentient  ?  I  think  wre  may  fairly  suppose 
that  he  is.  Let  us  suppose  that  he  yelps  in  a  particular  way 
when  he  is  in  pain.  He  hears  the  yelp  that  he  himself  makes, 
and  there  is  associated  with  it  the  pain  that  he  suffers.  Now 
when  he  hears  a  similar  yelp  from  Spot,  there  is  called  up  by 
association  a  memory  of  the  pain.  His  own  yelp  was  set  in 
a  background  of  presentative  pain ;  Spot's  yelp  calls  up  a 
background  of  representative  pain.  A  hundred  experiences 
of  daily  life  would  enforce  a  similar  association.  And  thus 
the  impressions  which  Spot  produces  in  his  consciousness 
would  come  to  be  surrounded  with  a  fringe  of  sentience.  It 
is  possible  that  some  one  may  be  tempted  to  exclaim,  "  Ah  ! 
but  this  fringe  of  sentience  is  purely  subjective ;  it  is  a  revival 
of  the  pain  the  puppy  itself  has  experienced,  and  is  not  asso- 
ciated with  Spot  as  the  object  of  sense-experience."  But  he 
who  would  thus  exclaim  must  have  forgotten  what  I  en- 
deavoured to  establish  with  regard  to  the  impression — that, 
as  such,  in  naive  experience,  it  is  not  yet  polarized  into 
subjective  and  objective.  It  is  simply  a  bit  of  direct  un- 
sophisticated experience.  And  in  this  simple  direct  experi- 
ence, the  impression  "yelping  puppy"  carries  with  it  a 
fringe  of  sentience. 

It  is  no  doubt  difficult  for  man  to  divest  himself  of  the 
relational  halo  which  reflection  adds  to  his  simplest  impres- 
sions— perhaps  impossible  to  do  so  entirely.  But  if  we 
endeavour,  so  far  as  possible,  to  catch  ourselves  in  moments 
when  sense-experience  is  most  direct,  and  least  modified  by 
reflection,  we  shall,  I  think,  find  that  it  is  the  unanalysed 
impression  itself  that  carries  with  it  the  fringe  of  pleasurable 
or  painful  sentience.    We  are  sitting  in  the  theatre,  and  the 
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curtain  rises  on  a  group  of  merry  village  maidens.  The 
impression  is  pleasurable.  And  the  pleasure  is  not  carefully 
assigned  either  to  the  objective  young  women  or  to  the  sub- 
jective ego.  That  is  the  business  of  reflection.  It  is  simply 
that  the  living  dancing-girls  give  rise  to  an  impression  of  a 
particular  order,  and  that  this  impression  is  suffused  with 
pleasure.  Turning  the  corner  of  a  street,  I  once  came  upon 
two  men  supporting  the  senseless  form  of  a  poor  fellow  who 
had  been  knocked  down  by  a  cab,  and  was  badly  cut  about 
the  face.  I  well  remember  the  faint  thrill  that  ran  through 
me  as  I  shrank  back.  This,  I  feel  sure,  was  the  direct  effect 
of  the  impression  as  such,  and  that  it  was,  at  the  moment  of 
experience,  unanalysed  into  subject  and  object.  Such,  I 
take  it,  is  the  normal  experience  of  the  unreflective  animal. 
And  such,  I  may  remark  in  passing,  is  the  psychological 
basis  and  origin  of  sympathy. 

We  must  remember  how  important  a  factor  in  animal  life 
is  imitation ;  how  puppies,  or  kittens,  or  piglings  of  the  same 
litter,  act  in  concert.  Not  far  from  my  school  was  a  farm- 
yard, in  which  I  watched  many  a  litter  of  little  pigs.  Shall 
I  confess  that  I  sometimes  visited  the  yard  catapult  in  hand, 
and  with  this  singled  out  a  particular  pigling?  The  shot 
was  followed  by  a  squeak  and  a  rush,  in  which  not  only  my 
particular  quarry  but  the  whole  litter  participated.  Each 
pigling  in  the  rush  experienced  certain  feelings  of  alarm  or 
fright,  and  at  the  same  time  saw  his  brothers  running. 
These  two,  (1)  the  sight  of  another  pigling  scuttling  off,  and 
(2)  a  feeling  of  fright,  would  thus  become  associated.  And 
in  this  way  participation  in  common  actions  would  beget  a 
feeling  of  community  in  sentience.  Where  animals  hunt  in 
packs,  as  with  wolves,  this  community  of  sentience  would  be 
proportionately  strong.  And  then  we  must  remember  how 
wonderfully  keen  and  acute  are  the  senses  of  animals.  The 
dog  watches  every  change  of  his  master's  face,  voice,  and 
demeanour.    Each  has  its  associations  as  an  impression. 

x 
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Hence  the  extraordinary  and  beautiful  sympathy  of  the  dog. 
How  largely  sympathy  depends  on  the  appreciation  of  objec- 
tive signs,  we  know  among  ourselves.  The  sympathetic  man 
notices  every  varying  expression  and  shadow  of  a  shade. 
The  unsympathetic  person  needs  to  have  the  fact  that  one 
is  suffering  or  depressed  shouted  in  his  ear.  The  sympathy 
of  the  dog,  so  different  from  the  behaviour  of  all  but  excep- 
tional cats,  is  due  to  his  keen  receptivity  and  his  social 
antecedents.  The  impression  produced  by  every  movement 
of  his  master  is  fringed  with  sentience.  But  there  need  be 
no  reflective  distribution  of  this  sentience  between  subject 
and  object.  I  am  not  denying  that  in  the  dog  this  reflective 
distribution  may  perhaps  be  superadded.  But  I  submit  that 
the  evidence  we  have  of  sympathy  in  animals  does  not  carry 
with  it,  as  a  necessary  inference,  that  they  have  such  powers 
of  reflection  and  conceptual  thought. 
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CHAPTER  XVIII. 
THE  EVOLUTION  OF  CONSCIOUSNESS. 

WE  have,  so  far,  taken  for  granted  the  existence  of 
consciousness,  and  the  fact  that  there  are  subjective 
phenomena  which  we,  as  comparative  psychologists,  may 
study.  We  have  also  proceeded  throughout  on  the  assump- 
tion that  subjective  phenomena  admit  of  a  natural  interpreta- 
tion, as  the  result  of  a  process  or  processes  of  development 
or  evolution,  in  just  the  same  sense  as  objective  phenomena 
admit  of  such  interpretation.  The  question  now  arises  :  If 
consciousness  exists,  and  if  consciousness,  as  we  know  it,  has 
been  evolved,  from  what  has  it  been  evolved  ?  It  must  be 
freely  and  frankly  admitted  that  any  suggestion  which  the 
comparative  psychologist  has  to  make,  in  attempting  to 
answer  such  a  question,  must  be  speculative.  But  we  must 
not  be  afraid  of  speculation  so  long  as  it  is  on  scientific 
lines,  and  so  long  as  the  basis  of  speculation  is  honestly  and 
fearlessly  laid  bare,  and  not  slurred  over  and  beclouded  by 
ambiguous  phraseology.  Speculation  is  but  the  play  of  the 
imagination  along  the  fringe  which  borders  our  knowledge ; 
and  imagination  is  the  mother  of  insight. 

It  has  before  been  pointed  out  that  one  of  the  cardinal 
steps  in  making  our  psychology  comparative,  and  in  linking 
this  branch  of  science  with  those  branches  which  deal  with 
the  objective  aspects  of  our  knowledge,  is  the  correlation  of 
psychical  phenomena  with  physiological  phenomena.  It 
would  be  as  idle  as  it  would  be  disingenuous  to  pretend 
that  this  correlation  had  as  yet  been  carried  far.  From  the 
nature  of  the  case,  the  difficulties  of  investigation  are  enor- 
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mous.  And  much  of  the  experimentation  in  physiological 
psychology  —  valuable  as  it  undoubtedly  is  —  deals  with 
questions  which  are  mainly  physiological,  and  hardly  touch 
psychology  at  all.  But  such  work  as  has  been  done  tends 
to  strengthen  and  not  to  weaken  the  validity  of  the  assump- 
tion ;  and,  further,  suggests  that  in  and  through  this  corre- 
lation we  may  seek  a  yet  wider  correlation  of  that  which 
objectively  we  know  as  energy,  and  that  which  subjectively 
we  know  as  consciousness. 

Let  us,  however,  put  the  matter  in  more  concrete  form. 
The  dog  that,  as  I  write,  looks  up  in  my  face  with  eyes  so 
full  of  affection  and  of  intelligence,  suggests  a  double 
problem.  How  has  that  organic  frame,  with  the  bright 
brown  eye  and  the  warm  active  brain,  been  evolved,  and 
from  what  ?  How  has  that  keen  intelligence  and  the  con- 
sciousness it  implies  been  evolved,  and  from  what?  We 
may  look  at  the  matter  first  and  chiefly  from  the  point  of 
view  of  the  development  of  the  individual  (ontogenesis). 

In  the  common  course  of  generation  the  dog  is  developed 
from  a  minute  egg-cell,  one  hundredth  of  an  inch  or  less  in 
diameter,  with  which  a  yet  more  minute  sperm  has  entered 
into  fertile  union.  Supplied  with  shelter,  warmth,  and  nutri- 
ment, by  that  maternal  self-sacrifice  which  is  a  deeply  signifi- 
cant fact  of  organic  nature,  this  little  speck  of  living  stuff 
passes,  by  a  process  strictly  continuous,  though  profoundly 
modified  by  the  catastrophe  of  birth,  into  the  dog,  with  its 
wealth  of  intelligence  and  affection.  It  is  surely  impossible, 
without  extravagance,  to  speak  of  the  fertilized  ovum  as 
conscious.  Where,  then,  in  the  continuous  process  of 
development  does  consciousness  come  in?  How,  and 
whence?  We  are  not  now-a-days  to  be  put  off  with  the 
ambiguous  assertion  that  consciousness  and  intelligence  are 
"potentially"  present  in  the  germ.  We  ask  :  What  is  actually 
present  therein  as  the  basis  of  this  potentiality  ?  And  if  we 
are  told  that  consciousness  dawns  at,  or  shortly  after,  the 
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catastrophe  of  birth,  then  again  we  ask :  Whence  comes 
this  dawning  consciousness,  and  by  what  means  does  it 
become  associated  with  the  puppy's  brain  ? 

Having  thus  opened  up  these  several  questions,  all  of  like 
implication,  let  us  now  endeavour  to  set  forth  the  answer 
which  seems  most  closely  in  accordance  with  scientific 
analogies.  And  to  this  end  let  us  consider  the  living  dog. 
His  frame  is  pulsating  with  life  and  restless  activity,  and 
somehow  associated  with  the  transformations  of  energy  in 
that  brain  of  his  there  are  states  of  consciousness.  Were 
his  skin,  and  the  walls  of  his  skull,  as  transparent  as  glass ; 
did  the  molecular  vibrations  of  his  brain  lie  open  to  our 
curious  scrutiny ;  could  we  trace  in  detail  all  the  varied  and 
orderly  transformations  of  energy  of  which  that  brain  is  the 
theatre, — the  accompanying  consciousness  would  still  be 
beyond  our  reach.  We  might  follow  the  changes  of  energy  ; 
he  alone  would  feel  the  states  of  consciousness.  Now  sup- 
pose that  the  dog  dies.  His  body  lies  before  us  stiff  with 
the  rigor  mortis.  If  we  had  weighed  it  previous  to  death, 
and  if  we  were  to  weigh  it  again  after  death,  the  scales  would 
give  us  no  information  of  the  departure  of  anything  material. 
All  signs  of  consciousness,  however,  are  gone.  And  could 
we  see  through  skin  and  skull  into  the  brain,  which  during 
life  was  the  theatre  of  so  complex  and  orderly  a  sequence  of 
transformations  of  energy,  we  should  find  that  it  was  still 
and  motionless.  We  are  therefore  justified  in  saying  that, 
omitting  minor  qualifications,  the  orderly  transformations 
of  energy  in  the  brain  and  the  concomitant  consciousness 
cease  together  at  death.  Closely  associated  during  life, 
varying  together  in  health  and  sickness,  ceasing  together  at 
death,  what  is  the  nature  of  their  connection  ? 

Let  us  regard  the  matter  from  the  objective  aspect  first, 
from  the  side  to  which  the  occurrences  present  themselves 
as  transformations  of  energy.  The  state  of  consciousness 
being  ex  hypothesi  accompanied  by  certain  molecular  vibra- 


326      INTRODUCTION  TO  COMPARATIVE  PSYCHOLOGY. 

tions  in  the  brain  or  some  part  thereof,  we  have  to  note  that 
from  the  physical  point  of  view  these  molecular  vibrations 
constitute  an  exceedingly  complex  and  orderly  mode  of 
energy.  It  is  upon  this  energy  that  we  must  fix  our  atten- 
tion, the  material  structure  of  the  brain  being  what  we  may 
call  the  vehicle  of  its  manifestation.  We  are  too  apt  to 
regard  the  structure  as  the  essential  thing  on  which  to  con- 
centrate our  mental  gaze,  partly,  no  doubt,  because,  through 
the  invaluable  labour  of  microscopists,  we  know  so  much 
that  is  definite  about  this  structure.  But  a  more  penetrating 
insight  enables  us  to  see  that  the  structure  is  merely  the 
necessary  basis  of  what  is  the  really  important  thing — the 
manifestation  of  energy.  The  material  structure  of  a  steam- 
engine  is  of  importance.  But  why?  Because  it  is  the 
vehicle  for  the  performance  of  work.  That  is  the  really 
essential  part  of  the  business.  In  like  manner  nerve-struc- 
ture is  of  importance.  But  why  ?  Because  it  is  the  vehicle 
for  the  complex  and  orderly  manifestation  of  energy.  The 
essential  importance  of  looking  at  the  going  machine,  at 
the  performance  of  work,  at  the  energy  of  the  matter  in 
motion,  not  merely  the  material  structure  that  is  moved, — 
the  essential  importance,  I  say,  of  fixing  our  attention  on 
this,  being  fairly  grasped,  we  may  now  proceed  to  inquire 
from  what  the  complex  and  orderly  vibrations  of  the  dog's 
brain  have  been  evolved.  In  the  fertilized  ovum  from  which 
the  dog  was  developed  (and  the  same  is  true  of  the  amoeboid 
ancestor  from  which,  hypothetically,  the  race  of  dogs  has 
been  evolved),  there  is  certainly  nothing  approaching  the 
orderly  complexity  of  these  molecular  vibrations.  But  there 
are  simpler  organic  modes  of  motion  from  which  these  com- 
plex molecular  vibrations  have  arisen  by  a  continuous  pro- 
cess of  development.  It  is  from  these  simpler  modes  of 
energy  in  the  simpler  organic  substance  of  the  ovum  that 
the  more  complex  modes  of  energy  which  characterize  the 
workings  of  the  dog's  brain  have  been  evolved.    In  the 


THE  EVOLUTION  OF  CONSCIOUSNESS.  327 

development  of  the  ovum  into  the  embryo,  and  thence  into 
the  puppy  and  the  dog,  we  may  trace  step  by  step  all  the 
stages  of  the  evolution  of  those  material  structures  which  are 
the  vehicles  of  these  special  manifestations  of  organic  energy. 
We  may  watch  the  further  and  further  differentiations  of  the 
nervous  tissue,  and  the  fashioning  of  the  brain  and  its  parts. 
It  is  true  that  we  cannot  indicate  the  exact  moment  when, 
in  the  increasing  complexity  of  the  tissues,  the  simpler  forms 
of  organic  energy  pass  into  the  higher  form  of  brain  energy 
accompanied  by  consciousness.  .  But  that  is  just  because 
it  is  a  continuous  development,  an  evolution.  That  the 
passage  from  the  one  into  the  other  does  actually  take  place 
we  are  bound,  by  all  the  canons  of  logical  reasoning,  to 
admit.  It  is  only  during  life,  however,  that  brain  activity 
occurs,  or  is  possible.  A  great  number  of  modes  of  organic 
energy  proceed  side  by  side  in  the  pulsating  tissues  of  the 
living  dog,  their  orderly  continuance  being  what  we  term 
life.  And  only  in  and  through  their  orderly  continuance  is 
the  maintenance  of  the  structure  of  the  tissues  rendered 
possible.  The  organic  structure  is  like  a  spinning-top. 
Only  so  long  as  it  spins  and  manifests  its  proper  energy  is 
its  stability  maintained.  All  around  it  are  forces  which  tend 
to  make  it  totter  to  its  fall.  But  so  long  as  it  spins  freely 
it  can  resist  all  minor  attempts  to  upset  its  stability.  And 
when  the  dog  dies,  what  happens  then  ?  The  specialized 
molecular  vibrations  of  the  brain,  in  common  with  other 
forms  of  organic  energy,  cease.  The  top  no  longer  spins, 
and  the  structure  totters  to  its  fall.  Decomposition  sets  in. 
The  orderly  organic  changes  which  characterize  life,  give 
place  to  the  destructive  changes  which  characterize  decay. 
But  according  to  the  law  of  the  conservation  of  energy, 
although  there  is  decomposition  of  the  tissues  of  which  the 
body  was  composed  there  is  no  destruction  or  annihilation 
of  energy.  The  particular  modes  of  energy  through  which 
the  body  was  instinct  with  life  pass  away  ;  but  only  to  give 
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rise  to  their  equivalents  in  other  modes  of  energy.  Just  as 
the  puddle  in  the  road  disappears,  but  only  to  give  origin 
to  an  equivalent  mass  of  invisible  water  vapour;  just  as  the 
candle  disappears,  but  only  to  give  rise  to  its  equivalent 
mass  in  the  products  of  combustion, — so  throughout  life  and 
death  the  energy  which  throbs  in  the  tissues  neither  appears 
nor  disappears  except  at  the  expense  of,  or  to  the  gain  of, 
other  modes  of  energy.  Life  is  like  a  vortex  in  a  rapid 
stream  ; — on  surrounding  energy  it  is  dependent  for  its  con- 
tinued existence;  into  surrounding  energy  it  melts  away. 
And  this  is  true  not  only  of  individual  life,  but  of  life  in  its 
entirety. 

Turning  now  from  the  objective  aspect  to  the  subjective 
aspect,  we  pass  from  neural  processes  to  states  of  conscious- 
ness. The  states  of  consciousness  in  the  dog's  mind  are  the 
subjective  aspect  of  what,  from  the  objective  aspect,  are  the 
molecular  vibrations  of  his  brain  tissues.  And  as  in  con- 
sidering the  matter  objectively,  so  now,  in  regarding  the 
mental  aspect,  we  must  ask  from  what  the  complex  and 
orderly  states  of  consciousness  of  the  dog's  mind  have  been 
evolved.  In  the  fertilized  ovum  from  which  the  dog  is 
developed  (and  the  same  is  true  of  the  amoeboid  ancestor  from 
which,  hypothetically,  the  race  of  dogs  has  been  evolved), 
nothing  so  complex  as  a  state  of  consciousness  is  to  be 
found.  From  what  then  have  the  states  of  consciousness 
been  evolved  ?  Do  we  not  seem  forced  by  parity  of  reason- 
ing to  answer : — From  something  more  simple  than  con- 
sciousness, but  of  the  same  order  of  existence,  which  answers 
subjectively  to  the  simpler  organic  energy  of  the  fertilized 
ovum  ?  Such,  at  any  rate,  is  the  hypothesis  which  appears 
to  me  the  most  logically  consistent.  It  requires,  however, 
no  little  effort  of  thought  to  conceive  the  existence  of  those 
elementary  states  from  which  consciousness  may  have  had 
its  origin.  We  may  be  aided  in  doing  so,  perhaps,  if  we  fix 
our  attention  on  the  close  association  of  brain-energy  and 
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states  of  consciousness,  regarding  them  as  distinguishable \ 
but  not  separable.  Now,  the  nervous  energy  of  the  brain  is 
extraordinarily  complex ;  and  yet  we  believe  that  it  arises 
by  a  process  of  continuous  development  from  the  much  less 
complex  energy  of  the  fertilized  ovum.  In  the  ovum  there 
is  no  brain-energy;  there  is  only  the  far  simpler  germinal 
energy  from  which  it  is  evolved.  So,  too,  the  consciousness 
in  the  dog's  mind  is  wonderfully  complex;  but  if  it  has 
arisen  ,by  a  process  of  development,  it  must  have  been 
evolved  from  something  of  like  nature,  only  indefinitely 
simpler.  May  we  not  fairly  suppose,  therefore,  that  in  the 
fertilized  ovum,  though  there  is  no  consciousness,  there  are 
the  germinal  states  from  which  consciousness  may  be 
evolved?  Or,  to  put  the  matter  tersely,  may  we  not  say : — 
As  the  complex  molecular  vibrations  of  the  brain  are  to  the 
simpler  molecular  vibrations  of  the  ovum,  so  are  the  com- 
plex states  of  consciousness  associated  with  the  former  to  the 
simpler  states  of  infra-consciousness,  if  we  may  so  call 
them,  associated  with  the  latter.  It  is  the  association  of 
consciousness  and  infra- consciousness  with  energy  —  its 
objective  manifestation — that  is  the  distinguishing  feature  of 
the  view  which  I  am  endeavouring  to  set  forth.  Con- 
comitant with  the  evolution  of  higher  modes  of  organic 
energy  from  those  lowly  modes  which  alone  obtain  in  the 
ovum  or  the  amoeba,  is  the  evolution  of  consciousness  from 
lowly  modes  of  infra-consciousness. 

We  must  now  take  a  further  step, — one,  however,  in 
which  all  evolutionists  will  not  be  prepared  to  follow  us. 
For  those,  however,  who  believe  that  the  organic  has  risen 
on  this  earth  by  process  of  natural  development  from  the 
inorganic,  the  hypothesis  must  be  more  sweeping  in  its 
range.  We  must  say  that  all  modes  of  energy  of  whatever 
kind,  whether  organic  or  inorganic,  have  their  conscious  or 
infra-conscious  aspect.  Startling  as  this  may  sound,  there 
is,  I  believe,  no  other  logical  conclusion  possible  for  the 
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evolutionist  pur  sang.  For  where  are  we  to  draw  the  line  ? 
The  states  of  consciousness  of  the  higher  animals  have 
been  evolved  from  lower  forms  of  infra-consciousness  in  the 
amoeba-like  or  yet  more  simple  protoplasmic  germs  in  the 
dawn  of  life.  But  if  those  low  forms  of  organic  infra-con- 
sciousness were  themselves  evolved,  from  what  could  they 
arise,  if  they  were  not  developed  from  yet  more  lowly  forms 
of  infra-consciousness,  similar  in  kind,  but  inferior  in  degree, 
associated  with  inorganic  modes  of  energy  ?  In  any  case  it 
is  here  submitted  that  this  doctrine,  that  infra-consciousness 
is  associated  with  all  forms  of  energy,  is  necessarily  implied 
in  the  phrase  mental  evolution  for  all  thorough-going  evolu- 
tionists who  have  grasped  the  distinction  between  con- 
sciousness and  energy.  And  if  this  be  admitted  there  is 
disclosed,  by  implication,  an  answer  behind  and  beyond 
that  ordinarily  given  to  a  question  which  has  again  and 
again  been  asked — the  question  :  Is  there  a  conservation  of 
consciousness  analogous  to  the  conservation  of  energy? 
The  negative  answer  generally  given  to  this  question  results 
from  the  fact  that  the  question  itself  has  always  been  put  in 
a  form  which  does  not  admit  of  a  satisfactory  solution.  There 
is  not  a  conservation  of  consciousness  any  more  than  there 
is  a  conservation  of  nerve-energy  or  a  conservation  of  elec- 
trical energy.  There  is  no  conservation  of  nerve-energy, 
because  this  is  only  one  mode  of  energy  which  may  be 
transformed  into  other  modes.  Not  until  we  have  gene- 
ralized energy  so  as  to  include  all  its  modes  can  we  speak 
of  conservation  in  reference  to  it.  So,  too,  not  until  we 
have  generalized  that  universal  form  of  existence,  of  which 
consciousness  is  only  the  highest  and  most  developed  mode, 
so  as  to  include  all  modes,  can  we  speak  of  conservation  in 
reference  to  it.  But  so  generalized,  I  submit  that  there 
is  a  conservation  of  that  form  of  existence  which  includes 
both  consciousness  and  infra-consciousness,  co-ordinate  and 
co-extensive  with  the  conservation  of  energy.    Just  as  the 
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dominant  nerve-changes  in  the  dog's  brain  are  like  a  special 
vortex  in  the  onward-flowing  stream  of  the  world's  energy, 
so  are  the  states  of  consciousness  in  his  mind  like  a  special 
vortex  in  the  onward -flowing  stream  of  that  mode  of  exist- 
tence  which,  whether  it  have  risen  to  the  level  of  conscious- 
ness or  not,  is  still  of  the  conscious  and  infra-conscious 
order.  For  the  believer  in  scientific  monism  there  is  but 
one  vortex,  objectively  presented  as  energy,  subjectively  felt 
in  consciousness.  For  the  dualist  there  are  two  vortices, — 
(1)  an  objective  vortex,  and  (2)  a  subjective  vortex,  each 
associated  with  the  other.  In  either  case  the  vortex  is  de- 
pendent for  its  continual  existence  on  surrounding  stores  of 
that  out  of  wThich  it  has  arisen ;  and  in  either  case  the 
modern  tendencies  of  scientific  thought  suggest  conserva- 
tion, which  is  but  the  antithesis  of  creation  ex  nihilo. 

A  few  words  in  conclusion,  to  present  the  matter  from  a 
somewhat  different  point  of  view.  Consciousness  exists : 
of  that  there  is  no  doubt.  How  did  it  come  to  exist? 
There  seem  three  possible  answers  to  this  question: — (1.) 
It  was  specially  created  in  man,  or  in  some  lower  organism 
from  which  man  has  been  evolved  ;  (2.)  It  has  been 
directly  evolved  from  energy ;  (3.)  It  has  been  evolved,  as 
I  have  suggested,  from  infra-consciousness. 

Now,  the  first  answer — that  of  special  creation — is,  in  my 
opinion,  a  logically  tenable  one,  and  one  with  which  I  have 
sincere  sympathy.  I  do  not  hold  it  myself,  because  it  does 
not  seem  to  me  either  the  highest  or  the  most  probable 
view  of  the  matter ;  but  if  others  hold  it  on  these  grounds, 
so  let  it  be.  With  the  second  answer  I  am  in  distinct  and 
direct  antagonism,  I  do  not  think  it  has  a  single  genuine 
fact  of  observation  or  a  single  rational  inference  from 
observation  in  its  favour.  Its  supporters  may  be  left  to 
make  out  a  case  for  it  if  they  can.  The  third  answer  is 
that  which  I  have  endeavoured  to  set  forth.  If,  then,  these 
three  answers  exhaust  the  logical  possibilities  of  the  case, 
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and  if  the  second  is  inadmissible,  through  default  of  evi- 
dence in  its  favour,  we  are  left  in  presence  of  the  first  and 
third.  Either  special  creation,  or  evolution  from  infra- 
consciousness  •  there  is  no  other  alternative. 

Accepting  as  I  do  the  alternative  of  evolution,  I  neverthe- 
less see  in  this  evolution  the  continuous  manifestation  of  a 
synthetic  synthesis,  which  finds  its  expression  in  the  primary 
laws  of  nature  and  of  mind,  and  with  which  I  shall  deal 
further  in  the  next  chapter.  \ Herein  I  seem  to  find  the 
essence  of  the  whole  process,  that  which  makes  it  compre- 
hensible and  rational.  Regarding  man  physically  and 
psychically  as  the  crowning  product  of  this  evolution,  I 
nevertheless  conceive  him  to  be  the  self-conscious  outcome 
of  an  activity,  selective  and  synthetic,  which  is  neither 
energy  nor  consciousness ;  which  has  not  been  evolved,  but 
through  the  action  of  which  evolution  has  been  rendered 
possible ;  which  is  neither  subject  nor  object,  but  underlies 
and  is  common  to  both. 
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CHAPTER  XIX. 

SELECTIVE  SYNTHESIS  IN  EVOLUTION. 

T  SAID  at  the  end  of  the  last  chapter,  that  in  evolution 
we  may  see  the  continuous  manifestation  of  a  selective 
synthesis,  which  finds  its  expression  in  the  primary  laws  of 
nature  and  of  mind.  Allusion  has  more  than  once  in  the 
course  of  this  work  been  made  to  this  synthetic  tendency  in 
nature ;  and  towards  the  close  of  the  chapter  on  Synthesis 
and  Correlation  I  said  that  consciousness  is  essentially  a 
synthetic  unity,  and  that  herein  we  might  recognize  the  sub- 
jective aspect  of  that  selective  synthesis  which  we  may  discern 
in  diverse  forms  throughout  the  objective  world  of  nature. 
I  here  propose  to  deal,  so  far  as  can  be  done  within  reason- 
able limits,  with  this  selective  synthesis.  I  shall  endeavour 
to  present  a  restatement  of  the  fundamental  traits  which 
characterize  evolution,  and  to  indicate  what  I  believe  to  be 
the  essential  solidarity  of  nature  in  all  its  modes,  inorganic, 
organic,  and  conscious.  It  is,  of  course,  true  that  the  laws 
of  inorganic  development  are  not  the  same  as  the  laws  of 
organic  development;  and  equally  true  that  the  study  of 
mind  introduces  us  to  a  new  aspect  of  the  developmental 
process.  Notwithstanding  these  obvious  differences,  the 
evolution  that  sweeps  through  nature  is,  I  believe,  one  and 
continuous.  My  chief  concern  here  is  with  mental  evolu- 
tion, and  it  is  towards  this  that  I  shall  throughout  be  work- 
ing. But  I  shall,  nevertheless,  devote  a  large  share  of  my 
space  to  a  consideration  of  the  principles  of  evolution  as 
they  are  exemplified  first,  under  the  simpler  and  more  rigid 
conditions  of  inorganic  nature,  and  then  under  the  complex 
and  plastic  conditions  of  organic  development. 


334      INTRODUCTION  10  COMPARATIVE  PSYCHOLOGY. 

If  we  make  a  nearly  saturated  solution  of  chloride  of  lead 
in  hot  water,  and  set  the  solution  on  one  side  to  cool,  we 
shall  see  after  a  while  that  myriads  of  minute  acicular  cry- 
stals of  chloride  of  lead  make  their  appearance  and  sink  to 
the  bottom  of  the  vessel  in  which  the  solution  is  contained. 
Here  is  a  simple  case  of  development  or  evolution.  Let  us 
take  note  of  some  of  the  features  it  discloses.  In  the  first 
place  the  crystals  have  a  definite  geometrical  form,  exhibit 
differential  expansion  under  the  influence  of  heat,  and  pos- 
sess peculiar  optical  and  electrical  properties.  In  a  word, 
the  crystals  are  the  result  of  a  selective  synthesis,  special 
in  its  nature,  and  determinate  in  its  products.  Secondly, 
this  selective  synthesis  can  only  manifest  itself  under  ap- 
propriate environing  conditions.  If  the  water  be  hot,  the 
crystals  are  not  evolved ;  and  if,  after  they  have  formed  in  a 
cooling  solution,  the  vessel  be  again  heated,  the  crystals  will 
disappear.  Thirdly,  if  we  trace  backward  the  evolution  of 
one  of  these  crystals,  we  reach  a  point,  that  at  which  the 
crystal  began  to  form  as  such,  where  there  is  an  apparent 
breach  of  continuity ;  by  which  I  mean,  not  a  gap  or  hiatus 
in  the  ascending  line  of  development,  but  a  point  of  new 
departure.  Such  new  departures  in  development  are  illus- 
trated in  Fig.  21,  which  shows  the  volume-changes  of  the 
substance  water  under  the  uniform  and  continuous  applica- 
tion of  heat.  It  will  be  seen  that  the  line  which  diagram- 
matically  represents  these  changes  exhibits  several  points  of 
new  departure.  Opinions  differ  as  to  the  exact  state  in 
which  the  chloride  of  lead  exists  in  the  solution,  but,  what- 
ever that  state,  there  is  a  critical  period  when  the  chloride 
of  lead  in  solution  assumes  the  form  of  a  solid  crystal. 
Fourthly,  it  goes  without  saying  that  the  requisite 
materials  out  of  which  the  crystal  can  be  built  must  be 
present. 

The  laws  of  crystalline  synthesis  have  to  a  large  extent 
been  ascertained,  and  it  is  found  that  all  known  crystalline 
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forms  fall  into  one  or  other  of  six  well-defined  groups.  There 
is  a  remarkable  definiteness  and,  so  to  speak,  narrowness  in 
the  limitation  of  crystalline  form.  Quartz  crystallizes  in  six- 
sided  prisms  capped  with  hexagonal  pyramids,  the  angles 
between  the  faces  being  of  constant  value.  Though  this  fun- 
damental form  may  be  modified  by  the  development  of  addi- 
tional minor  planes,  the  range  of  variation  is  slight.  Calcite 
crystallizes  in  a  greater  variety  of  forms,  and  there  can  be 
little  doubt  that  each  one  of  these  is  the  strictly  determinate 
outcome  of  crystalline  synthesis  under  the  existing  conditions 
of  the  environment.  We  must  thus  regard  each  several 
variety  of  crystalline  form  as  the  joint  product  of  what  we 
may  term  an  innate  or  inherent  synthesis  and  the  condition- 
ing of  the  environment.  Were  such  a  crystal  endowed  with 
consciousness,  we  may  well  suppose  that  it  would  claim 
freedom  to  act  in  accordance  with  its  inherent  crystalline 
nature,  except  in  as  far  as  it  was  restrained  by  the  inevitable 
conditions  of  its  environment. 

The  same  general  principles  are  further  illustrated  in  that 
form  of  selective  synthesis  which  is  shown  in  the  production 
of  chemical  compounds.  If  electric  sparks  be  made  to  pass 
between  carbon  points  in  an  atmosphere  of  hydrogen,  acety- 
lene, a  gas  containing  two  atoms  of  carbon  combined  with 
two  of  hydrogen  (C2H2),  is  formed.  If  this  gas  be  mixed 
with  hydrogen  and  caused  to  pass  over  spongy  platinum, 
ethene,  which  has  two  atoms  of  carbon  and  six  of  hydrogen 
(C2H6),  is  produced.  If  the  acetylene  be  passed  through  a 
red-hot  tube,  benzene  (C6H6)  is  formed,  together  with  small 
quantities  of  styrene  (C8H8),  napthalene  (Ci0H8),  and  retene 
(C18H18).  If,  again,  electric  sparks  be  caused  to  pass  through 
a  mixture  of  acetylene  and  nitrogen,  hydrocyanic  acid 
(HCN)  is  produced.  Similar  instances  could  be  multiplied 
indefinitely.  A  mixture  of  carbon  monoxide  and  hydrogen, 
when  it  is  passed  over  spongy  palladium,  gives  rise  to  for- 
maldehyde (CH20),  and  six  molecules  of  this  in  presence  of 
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calcium  hydrate  condense  to  form  one  molecule  of  a  sugar 
called  formose  (C6H1206).  Once  more,  ethylene  (C2H 
combines  with  bromine  to  form  a  substance  called  ethylene 
dibromide,  which  in  presence  of  potassium  cyanide  in  solu- 
tion gives  rise  to  ethylene  dicyanide ;  this  with  water  gives 
succinic  acid  (C4H604),  a  substance  found  in  the  turpentine 
of  several  species  of  pine. 

Now  in  each  of  these  cases,  and  in  thousands  of  other 
such  cases  with  which  chemistry  makes  us  acquainted,  we 
see  that  the  new  compound  is  due  to  a  selective  synthesis  of 
the  atoms,  and  that  it  has  a  definite  and  determinate  com- 
position. Not  every  collocation  of  atoms  of  carbon  and 
hydrogen  can  coalesce  to  form  a  synthetic  molecule ;  C2H2, 
C2H4,  C2H6,  are  possible  under  the  known  laws  of  synthesis, 
but  CH,  CH2,  CH3,  CH5,  C2H,  C2H3,  C2H5  and  so  forth,  are, 
according  to  our  present  knowledge,  impossible  compounds. 
Secondly,  this  selective  synthesis  can  only  occur  under 
suitable  environing  conditions.  It  is  the  function  of  experi- 
ment to  ascertain  the  conditions  under  which  synthesis  can 
be  effected.  In  the  case  of  complex  molecules,  it  is  found 
to  be  quite  impossible  to  produce  them  by  a  direct  bringing 
together  of  the  elements  of  which  they  are  composed.  They 
have  to  be  built  up  by  a  series  of  successive  steps  or  stages, 
the  special  conditions  appropriate  for  each  of  these  steps 
having  to  be  ascertained  by  experiment.  In  this  way  many 
substances  which  are  formed  under  organic  conditions  by 
animals  or  plants  have  now  been  produced  in  the  laboratory, 
but  many  others  cannot  be  so  produced.  We  do  not  know 
the  requisite  stages,  or  have  not  learned  the  conditions 
under  which  the  successive  syntheses  can  occur.  Here, 
again,  we  may  notice,  what  we  saw  to  be  true  of  the  develop- 
ment of  crystals,  that  if  we  trace  back  the  evolution  of  a 
chemical  compound  we  reach  a  point,  that  at  which  the 
synthesis  begins  to  take  place,  where  there  is  an  apparent 
breach  of  continuity,  in  the  sense  in  which  this  phrase  was 
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before  used.  If  the  vapour  of  sulphur  be  passed  over  red- 
hot  charcoal,  a  volatile  compound,  carbon  disulphide,  is 
produced,  which  may  be  condensed  into  a  heavy,  colourless 
liquid.  This  liquid  has  altogether  new  properties,  different 
from  those  of  either  sulphur  or  carbon.  It  is  a  definite  and 
determinate  product  of  selective  synthesis.  Between  the 
physical  condition  of  the  elements  before  synthesis  and  that 
of  the  compound  after  synthesis  there  is  an  apparent  breach 
of  continuity.  There  does  not  appear  to  be  a  gradual  and 
insensible  change  from  the  physical  properties  of  the  elements 
to  the  physical  properties  of  the  compound,  but  at  the  critical 
moment  of  the  constitution  of  the  compound  there  seems  to 
be  a  new  departure. 

Selective  synthesis  of  a  definitely  determinate  nature ;  the 
controlling  conditions  of  the  environment ;  apparent  breaches 
of  continuity  in  what  we  may  term  the  curve  of  development : 
these,  then,  are  some  of  the  teachings  of  inorganic  nature. 

But  it  is  possible  that  some  of  my  readers  are  by  this  time 
beginning  to  exclaim  : — What  has  all  this  to  do  with  Com- 
parative Psychology  ?  I  would  ask  them  to  bear  with  me. 
In  the  meanwhile,  I  may  say  somewhat  in  explanation  of 
the  central  aim  and  purpose  of  this  chapter.  There  are 
two  opposing  schools  of  psychologists.  On  the  one  hand 
are  the  Empiricists.  They  appear  to  be  completely  content 
with  descriptive  psychology.  Laying  great  stress  on  the 
facts  of  association,  they  describe  the  genesis  of  psycho- 
logical states  as  a  continuous  process  of  aggregation  under 
the  conditions  of  association.  They  do  not  appear  to 
recognize — or  in  any  case  they  lay  little  stress  on — an 
underlying  law  of  synthesis.  Anxious  to  base  their  psycho- 
logy on  the  results  of  biological  research,  and  catching  up 
from  evolutionists  the  watchword  "  environment,"  they  are 
apt  to  regard  psychological  genesis  as  wholly  the  result  of 
the  conditioning  effects  of  the  environment,  and  make  the 
individual  mind  a  mere  puppet  in  the  hands  of  circum- 
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stances.  Allying  themselves  with  the  physiologists,  they 
seem  to  regard  consciousness  as  the  mere  spectator  of  a 
series  of  physiological  changes  in  nerve-tissue.  On  the 
other  hand  are  those  whom  we  may  term  the  Appercep- 
tionists.  For  them  the  selective  synthesis  is  the  essential 
and  central  feature  in  mental  development;  the  environ- 
mental circumstances  are  subsidiary.  But  they  contend 
that  this  selective  activity,  to  which  they  apply  the  term 
"apperception,"*  is  something  sui generis \  and  peculiar  to 
mind,  something  which  is  not  found  elsewhere  in  nature. 
"  In  the  physical  world,"  says  Professor  Mark  Baldwin,  "we 
find  no  such  unifying  force  as  that  known  in  psychology  as 
the  activity  of  apperception."  Now,  according  to  the  view 
adopted  in  this  work,  the  Empiricists  are  right  in  their  con- 
tention that  the  study  of  psychology  should,  so  far  as  the 
conditions  of  the  case  admit,  be  brought  in  line  with  the 
study  of  branches  of  objective  science ;  are  right  in  utilizing 
to  the  full  the  results  of  general  biology  and  of  special  nerve 
physiology ;  but  are  wrong  in  laying  the  main  stress  on  the 
environment,  to  the  entire,  or  almost  entire,  neglect  of  a  law 
of  intrinsic  selective  synthesis ; — while  the  Apperceptionists, 
on  the  other  hand,  are  right  in  insisting  on  the  central 
importance  of  selective  synthesis  in  psychology ;  are  right 
in  laying  stress  on  the  activity  of  the  conscious  subject ;  but 
are  wrong  in  supposing  that  this  selective  synthesis  is  some- 
thing sui  generis,  and  peculiar  to  the  activity  of  mind. 
Hence  it  becomes  my  duty  to  bring  out,  as  clearly  as  I  can, 
the  real  existence  of  this  selective  synthesis, — not  as  a 
mysterious  "  principle,"  but  as  a  legitimate  inference  from 
the  observed  facts, — and  also  to  show  that  this  synthetic 

*  I  cannot  here  discuss  the  use  or  uses  of. this  term.  Suffice  it  to  say, 
that  it  appears  sometimes  to  cover  the  synthetic  tendency  underlying  all 
psychical  processes,  and  sometimes  to  be  restricted  to  certain  higher 
and  more  specialized  modes  of  synthesis,  e.g.  in  the  genesis  of  cognition 
or  knowledge,  and  in  the  activity  of  attention. 
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activity  is  universal  or  common  to  all  known  aspects  of 
nature,  and  nowise  restricted  to  the  realm  of  mind.  And  I 
do  not  see  how  I  can  hope  to  show  this  without  a  con- 
sideration of  the  phenomena  of  evolutional  development  in 
the  inorganic  sphere,  as  well  as  in  biology  and  psychology. 

Furthermore,  I  am  anxious  to  draw  a  distinction  which 
is,  I  think,  too  much  lost  sight  of,  but  which  is  serviceable 
both  in  psychology,  and  in  other  branches  of  science,— 
namely,  that  between  primary  or  intrinsic  laws  of  nature, 
and  secondary  or  extrinsic  laws.  Let  it  be  once  for  all 
understood,  that  by  law  I  mean  the  generalized  statement  of 
observed  fact,  or  of  legitimate  inference  from  observed  fact. 
The  tendency  of  carbon  to  unite  with  sulphur  is  due  to  a 
primary  or  intrinsic  law,  and  when  they  combine  they  are 
typically  free  so  to  do.  And  in  all  cases  where  natural 
inherent  tendency  is  fulfilled  without  let  or  hindrance,  we 
should  speak  of  freedom.  This  is,  indeed,  the  very  essence 
of  our  idea  of  freedom,  that  the  body  or  system  of  which 
this  attribute  is  predicated  is  free  to  carry  out  the  tendencies 
of  its  inherent  nature.  Unfortunately,  false,  and  often  hazy, 
conceptions  have  tended  not  only  to  obscure  this  truth,  but 
even  to  lead  to  its  denial.  For  if  we  conceive  of  the 
primary  laws  of  nature  as  something  external  to  phenomena 
and  controlling  them,  then  the  sulphur  and  carbon  are  no 
longer  free  to  combine,  but  do  so  under  the  compulsion  of  an 
external  law.  Regarding  as  I  do  the  primary  laws  of  nature 
as  intrinsic  and  inherent  (not  external  and  compulsive),  and 
any  system  exhibiting  its  own  inherent  activity  as  typically 
free,  I  distinguish  these  intrinsic  laws  from  the  extrinsic  laws 
which  summarize  the  conditioning  effects  of  environment. 
Freedom  is  intrinsic;  but  all  forms  of  constraint  are 
extrinsic.  The  individual,  man  or  animal  or  crystal,  is  free 
in  so  far  as  it  acts  in  accordance  with  its  inherent  intrinsic 
nature;  it  is  under  constraint  in  so  far  as  its  activity  is 
thwarted  by  the  extrinsic  influence  of  environing  conditions. 
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These  considerations  should  be  borne  in  mind  in  any 
discussion  of  the  free-will  question.  All  natural  law  is 
determinate;  hence  there  is  no  real  conflict  between 
determinism  and  freedom  as  above  defined. 

Now  the  selective  synthesis  which  we  have  seen  to  be  a 
factor  in  evolution  is  an  intrinsic  or  primary  law  of  nature ; 
while  the  conditioning  effects  of  the  environment  are 
secondary  or  extrinsic  laws.  Both  are  determinate,  both 
are  essentially  natural.  And  it  is  my  object  to  show  that 
both  are  recognizable  in  evolution,  in  all  its  phases,  in- 
organic, organic,  and  psychological. 

I  have  spoken  of  the  selective  and  synthetic  tendency  as 
active,  and  in  the  seventeenth  chapter  (p.  314)  have  laid 
some  stress  on  this  activity.  That  all  the  multitudinous 
natural  operations  we  see  around  us,  the  changes  and  trans- 
formations of  energy,  give  evidence  of  an  activity  of  some 
sort  and  somewhere,  can  scarcely  be  called  in  question. 
But  we  are  too  apt  to  conceive  this  activity  as  external  to 
and  exercised  upon  natural  objects;  and  to  talk  of  the 
constraining  action  of  natural  law  as  if  this  action  were 
something  external  and  controlling.  It  is  distinctive  of  the 
monistic  interpretation  of  nature,  that  the  activity  is  regarded 
as  intrinsic  or  inherent  in,  and  not  external  to,  the  happen- 
ings which  we  call  natural. 

In  passing  now  from  inorganic  development  to  organic 
development,  the  first  question  that  arises  is : — Can  the  in- 
organic have  given  origin  by  natural  processes  to  the  organic  ? 
It  seems  tolerably  certain  that  the  synthesis  of  living  proto- 
plasm has  not  yet  been  effected  in  a  test-tube ;  but  he  who 
bases  upon  this  fact  the  assertion  that  the  natural  synthesis 
of  protoplasm  is  impossible,  would  seem  to  have  a  somewhat 
overweening  confidence  in  the  test-tube.  All  that  the  failure 
to  produce  protoplasm  in  the  laboratory  shows,  is  that  we 
have  not  yet  learned,  and  perhaps  may  never  learn,  the 
stages  of  synthesis  and  the  appropriate  conditions  under 
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which  the  synthesis  may  take  effect.  I,  for  one,  am  not 
prepared  to  accept  the  verdict  of  the  test-tube  as  finally 
conclusive.  Whether  the  natural  synthesis  of  protoplasm 
without  the  aid  of  already  formed  protoplasm  is  going  on 
now  anywhere  in  the  wide  world  I  do  not  know,  but  I 
believe  that  it  has  so  taken  place  at  some  period  or  periods 
of  the  earth's  history.  The  present  existence  of  protoplasm 
shows  that  there  is  a  synthetic  tendency  for  certain  widely- 
spread  elements  to  combine  in  this  way;  nay  more,  the 
rapidity  and  vigour  of  organic  growth  show  how  exceedingly 
strong  is  the  tendency.  It  is  true  that,  so  far  as  observation 
goes,  this  vigorous  synthesis  cannot  now  occur,  unless  a 
fragment  of  living  protoplasm  be  present  to  initiate  the  new 
growth.  But  this  does  not  nullify  the  fact  of  the  existing 
synthetic  tendency.  Now  one  may  well  suppose  that,  not- 
withstanding the  strength  of  this  tendency,  the  complete 
sequence  of  appropriate  conditions  for  the  successive  stages  of 
the  synthesis  is  of  the  rarest  occurrence ;  may  even  have 
occurred  only  at  a  certain  stage  of  the  earth's  history.  If  it 
be  said  that  the  properties  of  protoplasm  indicate  a  new 
departure,  and  that  there  is  apparently  no  continuity  of  curve 
between  the  properties  of  the  inorganic  and  the  organic,  this 
may  be  readily  admitted,  and  regarded  as  a  marked  instance 
of  what  we  have  already  seen  to  be  a  not  unusual  feature  of 
development. 

Let  us  now  take  note  of  some  of  the  more  salient 
phenomena  presented  by  living  matter.  It  is  in  its  chemical 
nature  exceedingly  complex,  highly  stored  with  energy,  and 
very  unstable.  It  is  semi-fluid,  viscid,  and  possesses 
mobility.  It  is  capable  of  growth  by  assimilation,  and  of 
disintegration  under  the  stress  of  comparatively  slight 
stimuli  or  changes  in  the  environment.  It  divides  by  fission 
into  small  individual  units  or  cells,  in  each  of  which  there  is 
generally  a  central  differentiated  portion,  the  nucleus.  There 
can  be  no  question  that  this  protoplasmic  material,  whether 
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it  be  regarded  as  a  single  chemical  substance,  or  as  a  group 
of  analogous  substances,  is  a  product  of  selective  synthesis ; 
and  there  can  be  little  doubt  that  the  differentiation  of  the 
nucleus  within  the  cell  is  a  further  result  of  selective 
synthesis,  though  how  this  was  brought  about  we  are  not  at 
present  able  to  say.  Furthermore,  we  may  affirm  with  little 
fear  of  contradiction  that,  interesting  and  important  as  are 
the  structure  and  composition  of  this  living  substance,  it  is 
chiefly  in  virtue  of  its  being  a  vehicle  for  orderly  trans- 
formations of  energy  that  we  describe  it  as  living.  Here,  in 
fact,  is  where  the  organic  differs  most  markedly  from  the 
inorganic.  When  the  crystals  of  chloride  of  lead  are  formed 
in  a  cooling  solution,  there  is  a  redistribution  of  energy; 
when  the  carbon  and  hydrogen  combine  to  give  rise  to 
acetylene,  or  the  carbon  and  sulphur  to  form  carbon  disul- 
phide,  changes  in  the  distribution  and  mode  of  occurrence 
of  energy  occur.  But  in  protoplasm,  owing  to  the  power  of 
continuous  assimilation  and  concomitant  disintegration,  there 
is  a  continuous  series  of  transformations  and  redistributions  of 
energy ;  and  it  is  just  herein  that  one  of  the  characteristics 
of  life  lies.  We  study  the  substance  of  living  things,  not 
only  to  learn  what  it  is,  but  also  to  understand  what  it  does. 

In  the  unicellular  organisms,  or  those  which  are  con- 
stituted by  a  single  cell,  there  are  wide  differences  in  the 
complexity  of  the  structure  of  this  cell.  Some,  like  the 
amoeba,  are  comparatively  simple;  others,  like  the  vorti- 
cella,  show  not  a  little  differentiation ;  within  the  substance 
of  yet  others,  exquisitely  formed  and  delicately  sculptured 
skeletons  of  silica  or  carbonate  of  lime  are  produced.  That 
the  more  differentiated  forms  have  been  evolved  from  the 
less  differentiated  forms  is  part  of  the  evolutionary  assump- 
tion. But  how?  There  can  be  little  question  that  here,  as 
on  the  lower  plane  of  inorganic  development,  the  two  factors, 
an  intrinsic  synthetic  tendency  and  a  constraining  and 
conditioning  environment,  are  operative.    It  is  difficult  to 
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assign  the  due  value  to  each.  When,  however,  we  consider 
the  exquisitely  fashioned  frustules  of  the  diatom,  the  beauti- 
ful basket-work  of  the  radiolarian  tests,  or  the  delicately 
chiseled  calcareous  shells  of  the  foraminifera,  we  are  unable 
to  assign  their  conditioning  to  any  probable  mode  of  action 
of  the  environment.  Nor  have  we  any  reason  to  suppose 
that  the  possession  of  those  particular  forms  and  modes  of 
sculpturing  which  we  observe,  affords  any  security  against 
elimination  by  the  stress  of  inorganic  conditions,  by  enemies, 
or  by  competition.  We  seem,  therefore,  justified  in  sup- 
posing that  the  primary  factor  is  here  the  most  important, 
and  that  these  exquisite  skeletons  are  the  result  of  selective 
synthesis.  If  this  be  so,  then  the  various  types  of  frustules, 
to  take  the  diatom  as  an  example,  must  be  regarded  as 
determinate,  synthetic  products  analogous  to  the  crystalline 
forms  displayed  by  calcite.  But  how  different'  are  the 
determinate  forms  displayed  under  organic  conditions  from 
those  which  are  displayed  under  inorganic  conditions  ! 

There  is  no  continuity  between  the  crystalline  forms  of 
either  silica  or  calcite,  and  the  organic  products  of  radio- 
larians  or  foraminifera.*  But,  from  what  we  have  already 
learned,  such  continuity  is  no  necessary  feature  of  develop- 
ment or  evolution. 

If  now  we  pass  from  these  skeletal  products  of  certain 
unicellular  organisms  to  the  protoplasmic  structure  of  such 
forms  as  vorticella,  stentor,  or  paramoecium,  with  its  not 
inconsiderable  differentiation,  and  if  we  ask  concerning  this 
how  far  it  is  due  to  selective  synthesis,  and  how  far  to  the  con- 
ditioning effect  of  the  environment,  our  difficulties  seem  to 
increase.  In  either  case  the  numerous  forms  that  are,  as  a 
matter  of  fact,  presented  to  our  study  must  be  due,  on  the 
hypothesis  of  evolution,  to  variation;  and  this  variation 
must  arise  out  of  the  inherent  nature  of  the  organic  material 

*  Indications  of  continuity  in  so  far  as  what  we  may  term  the  ground- 
plan  of  structure,  has  recently  been  shown  for  radiolarians. 
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or  some  part  of  it,  reacting  under  the  stress  of  environing 
forces.  The  essential  question,  therefore,  is  whether  the 
variations  so  arising  are  iiideterminate  or  determinate.  Are 
the  forms  we  observe  entirely  the  result  of  the  natural 
selection  of  adaptive  variations,  through  the  elimination  of 
an  indefinite  number  of  non-adaptive  variations?  or  are  they 
the  result  of  the  natural  selection  of  adaptive  variations  from 
among  those  presented  by  determinate  synthesis,  numerous 
perhaps,  but  not  indefinitely  numerous?  In  other  words, 
have  we,  when  we  reach  this  stage  of  evolution,  got  rid,  for 
good  and  all,  of  determinate  products  of  selective  synthesis, 
and  have  wTe  henceforth  to  deal  with  indeterminate  variations 
in  any  or  all  directions  ?  The  question  is  a  biological  one, 
and  most  difficult  to  decide  by  observation.  But,  if  the 
skeletons  of  certain  unicellular  organisms  be  regarded  as  the 
results  of  determinate  variation,  it  would  seem  not  unreason- 
able to  assume  that  the  differentiated  structure  of  a  vorticella 
or  paramcecium  is  also  the  no-doubt  naturally  selected 
result  of  determinate  synthesis.  For  it  must  be  remembered, 
that  the  protoplasmic  structure  of  vorticella,  no  less  than  the 
sculptured  frustule  of  a  diatom,  is  the  visible  expression  of 
an  intrinsic  activity  under  the  partial  control  of  environing 
conditions. 

The  multicellular  organisms  differ  from  those  which  are 
unicellular,  not  merely  and  not  chiefly  in  that  they  are 
composed  of  many  cells,  but  in  the  fact  that  there  are 
differentiations  among  the  cells  with  differences  of  function; 
and  that  the  differentiated  structures  and  functions  are  so 
integrated  and  co-ordinated  as  to  conspire  to  form  a  unity, 
both  structurally  and  functionally.  Among  them  repro- 
duction is  either  by  fission, — that  is,  the  division  of  the 
organism  into  two  or  more,  as  in  some  worms;  or  by  budding, 
as  in  many  zoophytes  ;  or  by  the  detachment  of  eggs  which 
generally  have  to  be,  but  in  some  cases  need  not  be, 
fertilized.    In  sexual  reproduction,  to  which  alone  we  can  here 
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refer,  the  egg  so  detached  is  a  single  cell ;  but  it  is,  so  to 
speak,  a  representative  cell.  It  contains  the  potentiality  (to 
use  this  word  for  the  present  to  express  our  comparative 
ignorance  of  the  structure  and  energy  in  virtue  of  which  the 
cell  has  this  power), — it  contains,  I  say,  the  potentiality  of 
developing  under  appropriate  conditions  into  an  organism 
like  that  from  which  the  cell  was  detached.  This  it  is  which 
makes  the  human  ovum  or  sperm  the  most  marvellous  speck 
of  matter  in  the  known  universe.  Confining  our  attention 
therefore  to  the  higher  animals,  we  may  say  that  each 
individual,  with  its  tens  of  thousands  of  co-ordinated  cells 
and  cell-activities,  takes  its  origin  from  a  single  cell,  the 
nucleus  of  which  contains  germinal  matter  derived  from  two 
separate  individuals.  There  can  be  no  question  therefore 
that  within  this  cell,  and  probably  within  its  nucleus,  is 
contained  the  potentiality  of  the  complex  organism  into 
which  it  develops.  Here,  then,  it  is  that  all  variation  must 
take  its  origin.  In  technical  phrase,  variation  is  germinal 
in  origin,  but  somatic  (from  soma,  the  body)  in  expression. 

The  question  here  again  arises  how  this  variation  in  the 
germinal  matter  may  be  caused.  It  is  clear  that  the  extrinsic 
action  of  natural  selection,  through  the  elimination  of  relative 
failures,  can  have  played  but  an  indirect  part  in  the  origin  of 
variations.  Given  favourable  variations,  natural  selection 
may  account  for  survival.  It  cannot  account  for  their 
presence  and  origin.  Variation  is  germinal  in  origin,  but 
somatic  in  expression.  It  is  on  this  somatic  expression  in 
the  bodily  organization  that  natural  selection  takes  effect ; 
and  it  is  only  in  so  far  as  these  organisms  are  the  bearers  of 
germinal  cells  capable  of  reproducing  similar  individuals, 
that  natural  selection  is  effective  on  the  race.  Each  indi- 
vidual carries,  in  the  germinal  matter,  the  secret  of  its 
structure  and  energy.  If  it  perish  through  elimination,  or  if 
it  be  prevented  from  taking  any  share  in  the  continuance  of 
the  race,  its  germinal  secret  perishes  with  it. 
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We  seem,  then,  forced  to  conclude  that  the  variations 
which  take  their  origin  in  germinal  matter  must  be  intrinsic, 
and  rather  called  forth  by,  than  produced  by,  influences 
brought  to  bear  upon  it  from  without.  If  so,  we  must 
again  ask,  Are  the  variations  determinate  or  indeter- 
minate? According  to  one  school  of  biologists,  the  varia- 
tions are  frequently  determinate,  and  arise  in  a  manner  that 
is  easily  understood.  If  any  part  of  the  somatic  structure  of 
an  organism  is  modified  during  the  life  of  that  organism,  this 
"acquired  character"  affects  the  germinal  matter  in  such  a 
way  that  a  similar  modification  is  developed  in  the  offspring 
which  arise  from  that  germinal  matter.  Thus,  in  so  far  as  a 
man  improves  his  physique  or  his  brain-power  by  careful 
training,  he  is  impressing  his  germinal  matter  with  a  poten- 
tiality of  similar  development.  Those  who  hold  this  view 
have  not  as  yet  been  able  either  to  establish  the  fact  of  such 
inheritance  of  acquired  characters  beyond  question,  or  to 
suggest  such  an  explanation  of  the  manner  in  which  the 
influence  affects  the  germinal  matter,  as  to  satisfy  their 
critics,  who  contend  that  no  such  origin  of  determinate 
variations  has  been  proved  or  is  probable.  According  to  the 
opposing  view,  all  variations  arise  endogenously  within  the 
germ-plasm;  and  there  is  no  transference  to  the  germ-plasm  of 
exogenous  variations  taking  their  origin  in  somatic  modifica- 
tions. If  this  be  so,  we  are  thrown  back  upon  such  influ- 
ences, acting  on  the  germinal  nuclear  matter,  as  nutrition, 
climate,  and  the  nature  of  the  medium  in  which  the  organism 
lives,  in  so  far  as  this  can  affect  the  germinal  matter  in  its 
sheltered  position  within  the  body,  and  upon  the  general 
effect  of  the  organic  environment  of  the  somatic  cells  and 
their  products.  These  influences  may  give  rise  to  indeter- 
minate variations,  or  to  variations  which  are  determinate. 
In  the  former  case,  we  may  say  that  chance  offers  an  in- 
definite number  of  fortuitous  variations  to  the  winnowing 
process  of  natural  selection.    In  the  latter  case,  we  may  say 
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that  selective  synthesis  offers  a  definite  number  of  deter- 
minate variations  to  the  eliminating  agencies  of  life's 
struggle.  The  observations  of  Schmankewitsch  appear  to 
show,  that  by  gradually  altering  the  salinity  of  the  water  in 
which  certain  brine-shrimps  live,  one  species  can  be  trans- 
formed into  another  species  differing  determinately  in  the 
form  of  the  tail-lobes  and  the  character  of  the  spines  they 
bear.  Pupae  of  a  Texan  species  of  the  Saturnia  were 
brought  in  1870  to  Switzerland  and  kept  there  during  the 
winter.  The  moths  which  emerged  from  the  cocoons  were 
completely  Texan  in  character,  and  laid  eggs ;  the  cater- 
pillars were  fed  on  the  leaves  of  Juglans  regia  (the  Texan 
form  feeding  on  Juglans  nigra))  and  the  moths  which 
resulted  from  this  development  were  possessed  of  new  and 
determinate  characters  such  as  to  justify,  it  would  seem,  their 
being  regarded  as  different  species.  Now  here  it  is  difficult 
to  say  whether  the  difference  was  called  forth  by  some  action 
on  the  germinal  matter  or  on  the  cells  which  developed  there- 
from. But,  in  either  case,  the  apparently  determinate  nature 
of  the  change  is  to  be  noted.  It  appears  to  me  that  the 
recorded  experience  of  breeders  shows  that  the  material 
offered  to  artificial  selection  is  not  the  result  of  fortuitous 
but  rather  of  determinate  variation.  As  Darwin  said, 
"  There  are  two  factors  :  namely,  the  nature  of  the  organism, 
and  the  nature  of  the  conditions.  The  former  seems  to  be 
much  the  more  important."  I  am  therefore  disposed  to 
believe  that  the  factor  that  I  have  termed  selective  synthesis 
is  still  operative  in  the  case  of  the  multicellular  organism.  It 
is,  no  doubt,  indefinitely  more  complex  than  it  is  in  the  case 
of  inorganic  development,  or  even  of  the  development  of  the 
exquisite  markings  on  the  frustules  of  diatoms.  But  this 
increasing  complexity  is  just  what  a  study  of  the  lower 
phases  of  development  would  lead  one  to  expect. 

I  have  spoken  of  the  nuclear  matter  of  the  germ  as  con- 
taining the  potentiality  of  developing  into  an  organism  like 
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the  parent.  Dr  Weismann  has  recently  made  an  attempt  to 
suggest  a  structural  basis  of  this  potentiality.  The  attempt 
is  from  the  nature  of  the  case  speculative,  but  the  specula- 
tion runs  on  scientific  lines.  I  cannot,  of  course,  here 
discuss  or  even  describe  Dr  YVeismann's  views.  Suffice  it 
to  say,  that  he  suggests  the  possible  or  probable  existence  of 
biological  units  of  progressive  complexity,  which  he  terms 
biophors,  determinants,  and  ids.  These  give  actuality  in  the 
germ  to  its  potentialities  of  development ;  and  they  may  well 
be  regarded,  from  our  standpoint,  as  the  structural  expres- 
sion of  determinate  selective  synthesis,  Dr  Weismann  is  of 
opinion  that  the  cause  of  hereditary  variation  must  be  due 
to  the  direct  effect  of  external  influences  on  the  biophors 
and  determinants.  "We  are,"  he  says,  "undoubtedly 
justified  in  attributing  the  cause  of  variation  to  the  influence 
of  changed  external  surroundings."  It  is  not,  however,  quite 
clear  whether  he  regards  the  variations  so  produced  as  deter- 
minate in  direction  or  not.  But  he  forcibly  states  his  belief 
that  we  cannot  possibly  attribute  the  immense  number  of 
adaptations  to  rare  fortuitous  variations  occurring  only 
once.  "The  necessary  variations  from  which  transforma- 
tions arise  by  means  of  selection  must,"  he  says,  "in  all 
cases  be  exhibited  over  and  over  again  by  many  individuals." 
If  the  variations  are  not  indeterminate,  but  the  outcome  of 
selective  synthesis,  the  occurrence  of  such  variations  as  are 
exhibited  over  and  over  again  by  many  individuals  would  be 
what  we  should  naturally  expect. 

Granting  all  Dr  Weismann's  assumptions,  the  manner  in 
which  the  determinants  and  biophors  are  distributed  through- 
out the  organism  during  the  process  of  development  remains 
an  unsolved  riddle.  Of  this  Dr  Weismann  himself  is  fully 
aware.  He  is  far  too  honest  an  inquirer  into  truth  to  attempt 
to  gloss  over  our  present  ignorance. 

It  seems  to  me  that  the  problem  of  development  will  have 
to  be  attacked  in  the  direction  rather  of  energy  than  of 
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structure.  We  must  regard  the  living  organism,  nay  even 
the  fertilized  egg-cell,  not  only  as  a  piece  of  mechanism, 
but  also  as  a  piece  of  going  mechanism.  I  remember  once 
seeing  a  lecturer  build  up  a  number  of  gyroscope  tops  into 
a  compound  system  of  spinning  parts.  So  long  as  they 
continued  spinning  the  system  was  stable ;  as  the  spinning 
died  down  the  system  fell  to  pieces.  It  is  the  spin  of  life 
that  somehow  effects  the  distribution  of  structure;  and 
different  eggs  develop  into  different  animals  in  virtue  of  an 
inherited  difference  of  their  vital  spin.  Cell-division  cannot 
be  a  matter  of  structure  only ;  it  must  be  a  matter  of  what  I 
am  speaking  of  as  spin — a  term  which  must  not  be  inter- 
preted too  literally.  When  the  organism  has  been  built 
up  into  its  several  parts,  composed  of  differentiated  cells, 
the  spin  of  each  cell  must  in  large  degree  be  dependent  on, 
and  conditioned  by,  the  spin  of  neighbouring  cells  which 
constitute  its  immediate  environment,  and  must  in  turn 
influence  that  of  those  cells ;  and  thus  the  spin  of  the 
entire  group  is  a  co-ordinated  and  integrated  spin,  condi- 
tioned as  a  whole  by  the  general  environment  of  the 
aggregate. 

What  I  before  termed  the  potentiality  of  the  fertilized  egg- 
cell,  we  may  now  regard  as  a  definite  biophoral  or  other 
structure,  which  is  the  vehicle  of  a  particular  and  specialized 
vital  spin.  I  am  inclined  to  regard  the  vital  spin  as  that 
upon  which  the  more  stress  will  ultimately  be  laid;  the 
spin  determining  the  development  of  structure,  rather  than 
the  structure  determining  the  nature  of  the  spin.  Starting, 
that  is  to  say,  with  a  particular  and  specialized  spin  in  the 
fertilized  egg,  then,  given  an  adequate  supply  of  material 
fitted  for  assimilation,  the  evolution  of  the  indefinitely  more 
complex  and  co-ordinated  spin  of  the  differentiated  cells  of 
the  adult  organism  follows,  and  is  manifested  to  our  eye  as 
a  structural  product,  the  functional  activities  of  the  organism 
being  the  net  result  of  specialized  co-ordinations  of  vital 
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spin.  The  analogy  of  mechanics  may  mislead  us.  We 
make  machines  with  a  co-ordinated  mechanism  to  effect 
certain  transformations  of  energy,  and  thus  regard  the  struc- 
ture as  determining  the  nature  of  the  output  of  energy. 
But  in  nature  the  machines  are  not  made,  but  develop,  and 
their  structures  are  determined  by  the  modes  of  energy  of 
which  they  are  the  vehicle.  On  the  view  of  evolution 
developed  in  this  chapter  the  transformations  of  energy 
involved  in  the  complex  vital  spin  are  due,  primarily,  to 
inherent  and  determinate  selective  synthesis  of  the  vital 
molecular  vibrations  which  constitute  the  spin,  and  second- 
arily, to  the  conditioning  of  the  spin  in  harmony  with  the 
environment. 

The  vital  molecular  movements  and  transformations  of 
energy  reach  their  acme  of  delicate  co-ordination  in  the 
brain  of  the  higher  vertebrates ;  and  there  they  are  asso- 
ciated with  the  phenomena  of  consciousness.  We  thus  pass 
from  organic  evolution  to  mental  evolution. 

The  essential  questions  for  our  consideration  are : — (i.) 
Is  there  selective  synthesis  in  mental  development?  (2.) 
What  is  the  nature  of  the  conditioning  environment  in 
mental  evolution  ?  (3.)  Is  variation  determinate  or  indeter- 
minate ?  (4.)  Are  there  apparent  breaches  of  continuity  in 
mental  development  ?  (5  )  Is  mental  development  depend- 
ent on  natural  selection  through  elimination?  (6.)  Is  it 
necessary  that  we  should  believe  in  the  inheritance  of 
acquired  characters  ? 

In  reply  to  the  first  of  these  queries,  Is  there  selective 
synthesis  in  mental  development?  it  appears  to  me  that 
the  psychologist  is  bound  to  answer  that  there  is.  And  I 
would  remind  the  reader  of  what  was  said  concerning  the 
externality  of  the  object  as  presented  in  vision.  I  look  up 
from  my  page  and  have  an  impression  of  a  book  at  a  certain 
distance  from  me.  In  psychological  analysis  it  is  found 
that  the  impression  is  the  result  of  the  coalescence  of  cer- 
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tain  retinal  sensations  with  certain  motor  sensations  derived 
from  the  eye  muscles  and  the  apparatus  of  accommodation. 
It  appears  to  me  obvious  that  no  mere  commingling  of  dis- 
parate sensations  could  give  the  out-thereness  of  the  impres- 
sion, but  that  when  the  motor  sensations  coalesce  with  the 
retinal  sensations  they  enter  into  a  synthesis  which  has  a 
new  and  determinate  character.  It  would  seem  that  just 
as  the  raw  material  of  life  is  the  product  of  selective  syn- 
thesis, so  too  is  the  raw  material  of  sentience  dependent 
upon  an  analogous  process;  and  that  it  is  inconceivable 
that  the  elements  of  sentience  should  give  rise  to  consen- 
tience  and  consciousness  by  mere  fortuitous  grouping,  with- 
out the  play  of  that  selective  synthesis  which  sweeps,  as  I 
believe,  through  the  whole  ascending  curve  of  evolution, 
inorganic,  organic,  and  psychical.  In  any  case,  psychology, 
so  far  as  I  am  able  to  interpret  its  teaching,  proclaims  the 
fact  that  selective  synthesis  is  of  the  very  essence  of  mental 
development. 

Passing  to  our  second  question,  we  have  seen  in  the 
lower  phases  of  inorganic  and  organic  evolution  how  im- 
portant a  part  the  environment  plays  in  conditioning  develop- 
ment. The  products  of  selective  synthesis  must  be  in  har- 
mony with  the  environment,  if  they  are  to  exist  and  persist. 
What,  then,  is  the  environment  in  mental  development? 
We  must  here  distinguish  between  the  environment  of  the 
co-ordinated  system  of  ideas  which  constitutes  the  complex 
mental  synthesis  of  the  individual  mind,  and  the  environ- 
ment of  the  several  units  which  are  the  elements  in  this 
synthesis.  The  mental  synthesis  is  the  correlate  of  the  in- 
tegrated spin  of  a  vast  number  of  brain-molecules ;  the  results 
of  this  integrated  spin  must  be  in  harmony  with  the  general 
environment;  but  the  spin  of  any  subordinate  group  of 
cells  must  also  be  in  harmony  with  the  spin  of  the  surround- 
ing groups  which  constitute  its  immediate  environment.  So 
the  mental  system  of  the  individual  must  be  in  sufficient 
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harmony  with  the  surrounding  social  and  other  environment 
to  enable  the  man  in  whom  it  occurs  to  escape  elimination 
by  competition  or  by  enemies,  and  to  elude  temporary  elimi- 
nation in  the  prison  or  the  madhouse.  On  the  higher  plane  of 
intellectual  thought  it  must,  in  order  to  be  fruitful  and  not 
barren,  be  fitted  to  resist  the  elimination  of  adverse  criticism. 
Within  the  system  itself  the  environment  of  any  constituent 
idea  or  ideal  is  wholly  psychical.  This  is  obvious  enough 
in  the  higher  region  of  intellectual  ideas,  and  of  moral  and 
aesthetic  ideals.  But  it  is  also  true  in  the  domain  of  sense. 
For  there  is  no  test  beyond  and  behind  that  of  practical 
experience ;  and  practical  experience  is  psychical.  Hence  it 
follows,  that  any  product  of  mental  synthesis  must,  in  order 
to  make  good  its  existence,  be  in  congruity  with  the  mental 
system  in  which  it  develops,  Its  psychical  spin  is  condi- 
tioned by  the  co-ordinated  psychical  spin  of  the  whole 
system.  I  am  thinking  out  a  problem  and  a  solution  flashes 
across  my  mind  through  some  subtle  association  by  simi- 
larity. But  it  has  to  stand  the  test  of  the  environment.  If 
it  be  not  in  congruity  with  all  I  know  of  the  subject  it 
cannot  find  a  permanent  place  in  my  system  of  ideas  :  it 
is  eliminated  through  incongruity.  Contradictories  cannot 
co  exist  in  the  same  synthesis.  The  advance  of  science  is 
on  this  wise.  The  thinker  assimilates  all  that  is  best  in  the 
work  of  his  precursors,  and  by  observation  and  experiment 
brings  in  fresh  stores  of  facts ;  a  congruous  system  takes 
form  in  his  mind,  all  that  is  incongruous  therewith  being 
eliminated ;  and  for  after  thinkers  the  result  of  his  thought 
is  part  of  the  environment  which  they  must  assimilate,  and 
which  through  the  rigorous  application  of  scientific  method 
and  verification  they  must  hand  on  in  a  more  highly  de- 
veloped condition  through  the  further  elimination  of  incon- 
gruities. 

Whether  the  variations  that  occur  in  mental  faculty  are 
determinate  or  indeterminate  in  their  direction  (our  third 
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question),  it  is  hard  to  decide.  Are  there  definite  types  of 
character  ?  or  are  what  we  regard  as  such  types  merely  con- 
venient categories  under  which  we  class  individuals  who  are 
indefinitely  variable?  Is  genius  the  result  of  a  fortunate 
commingling  of  inherited  aptitudes,  or  is  it  a  product  of 
selective  synthesis,  a  crystalline  gem  of  rarest  purity  and 
symmetry  ?  I  am  inclined  to  believe  that  the  variations  are 
determinate,  the  definite  products  of  selective  synthesis,  and 
that  mental  evolution  proceeds  along  lines  which  are  deter- 
mined by  the  intrinsic  laws  of  mind,  just  as  a  crystal  is 
evolved  along  lines  which  are  determined  by  the  intrinsic 
laws  of  crystallization.  But  there  can  be  little  doubt  that, 
as  we  advance  from  the  simpler  to  the  complex,  the  rigidity 
and  narrowness  of  the  synthesis  give  place  to  far  greater 
plasticity  and  freedom.  The  determinate  possibilities  of 
synthesis  are  in  brain  and  mind  indefinitely  increased,  and 
thus,  from  the  very  multiplicity  of  determinate  variations, 
their  definitely  synthetic  nature  is  liable  to  escape  our 
observation. 

Passing  now  to  our  fourth  question,  Are  there  apparent 
breaches  of  continuity  in  mental  development?  I  am  dis- 
posed to  answer  that  such  apparent  breaches  there  are. 
The  step  from  mere  sentience  to  consentience  probably 
involved  such  a  breach  or  new  departure  in  the  develop- 
mental curve.  The  step  from  consentience,  or  sense- 
experience,  to  reflection  and  thought  certainly  involves, 
in  my  judgment,  such  a  new  departure.  The  curve  of 
the  development  of  sense-experience  and  intelligence  pur- 
sues a  smooth  upward  course.  But  when  the  perception  of 
relations  is  introduced  there  is  a  point  of  new  departure. 
The  curve  takes  a  wholly  new  direction,  and  sweeps  up  to 
the  highest  products  of  rational  thought.  This  is  diagram- 
matically  represented  in  Fig.  22,  in  which  the  changed 
direction  of  the  curve  is  intended  roughly  to  represent  the 
introduction  of  reflection.     If  the  dividing  line  between 
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sense-experience  and  reflection  is  to  be  drawn  between  the 
lower  animals  and  man,  then  we  may  say  that  there  is  a 
breach  of  continuity  of  development  at  this  stage  of  evolu- 
tion analogous  to  the  breach  of  continuity  between  the 


Fig.  22. 


inorganic  and  organic  phases  of  development.  This  is  the 
view  to  which  I  myself  incline.  But  we  have  seen  that  such 
breaches  of  continuity  are  natural  incidents  in  the  ascend- 
ing curve  of  evolution.  If,  therefore,  they  do  thus  occur 
in  mental  evolution,  this  does  but  bring  this  phase  of  de- 
velopment into  line  with  the  inorganic  a?id  organic  phases. 

To  the  question,  Is  mental  development  in  all  its  phases 
entirely,  or  even  mainly,  dependent  on  natural  selection 
through  elimination  ?  I  reply  with  an  emphatic  no.  I  do 
not  of  course  deny  that  in  the  animal  world,  and  in  human 
society  to  a  less  degree,  it  has  been  the  function  of  intelli- 
gence and  reason  to  enable  the  organism  so  to  guide  its 
actions  as  to  resist  elimination,  to  live  out  its  full  span  of  life 
and  to  procreate  its  kind;  and  that  those  organisms  in  which 
intelligent  adaptation  was  inadequate  to  these  purposes 
have  again  and  again  suffered  the  penalty  of  elimination, 
leaving  others  fitter  than  them  in  possession  of  life's  field. 
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But  I  see  no  evidence  to  show  that  commanding  intellect, 
mathematical  or  scientific  ability,  artistic  genius  or  lofty  moral 
ideas,  are  attributable  solely  to  natural  selection  through 
elimination.*  In  his  essay  upon  "The  Musical  Sense  in 
Animals  and  Man,"  Dr  Weismann  says  : — "  Talents  for 
music,  art,  poetry,  and  mathematics  do  not  contribute  to- 
wards the  preservation  of  the  human  species,  and  therefore 
cannot  have  arisen  by  the  operation  of  natural  selection." 
He  suggests  that  as  the  dexterity  of  the  hand  was  evolved 
for  other  purposes  than  piano-playing,  but  has  been  utilized 
by  man  for  this  purpose,  so  faculty,  which  was  evolved  for 
other  purposes  may  by  man  have  been  devoted  to  mathe- 
matics, art,  or  poetry.  I  see  no  reason  for  disagreeing  with 
this  contention ;  but  at  the  same  time  I  submit  that  the 
development  of  definite  and  self-consistent  artistic,  musical, 
poetic,  and  ethical  ideals  demands  an  explanation  which  is 
nowhere  given  in  Dr  Weismann's  essay.  Such  explanation 
is  afforded,  if  they  be  regarded  as  the  results  of  inherent 
activities  which  are  selective  and  synthetic  in  their  nature. 

Lastly  we  come  to  the  question,  Is  it  necessary  to  our 
conception  of  mental  development  that  we  should  believe  in 
the  inheritance  of  acquired  characters  ?  Much  of  the  essay 
of  Dr  Weismann,  to  which  I  have  just  alluded,  is  devoted 
to  the  consideration  of  this  question  with  special  reference 
to  musical  faculty.  He  concludes,  that  such  inheritance 
of  acquired  faculty  is  neither  proved  nor  necessary  to  an 
adequate  interpretation  of  the  facts.  In  this  I  am  disposed 
to  agree  with  him ;  though  I  am  not  prepared  at  present  to 
assert  that  such  inheritance  is  impossible.  The  vital  spin 
in  the  germinal  cells*  may  possibly  be  in  some  way  influenced 
by  the  somatic  spin  around  them ;   or  the  spin  of  the 

*  Mr  Wallaschek  has  recently  shown  the  practical  value  of  primitive 
music  among  savages.  And  no  doubt  the  beginning  and  early  stages  of 
our  moral,  intellectual,  and  aesthetic  faculties,  were  of  practical  value  in 
the  struggle  for  existence. 


SELECTIVE  SYNTHESIS  IN  EVOLUTION.  357 

biophors  derived  from  specialized  determinants  may  in- 
fluence in  an  analogous  manner  the  spin  of  the  similar 
determinants  in  the  germinal  cells.  Be  this  as  it  may,  it 
appears  to  me,  that  if,  as  I  have  above  contended,  the 
development  of  definite  and  self-consistent  artistic,  ethical, 
and  other  ideals  is  due  to  selective  synthesis,  under  the  con- 
ditioning restraints  of  a  psychical  environment,  we  have 
herein  all  that  can  reasonably  be  required  by  any  one  who 
is  content  to  adopt  an  interpretation  of  nature,  including 
psychical  nature,  based  on  the  principles  of  evolution.  An 
activity  which  is  selective  and  synthetic  is  disclosed  through- 
out all  the  operations  of  nature,  and  in  psychology  is  an 
essential  factor  in  mental  development.  But  there  is  no 
evidence  that  this  activity  is  peculiar  to  psychology,  and 
there  is  no  evidence  that  it  is  external  to,  and  not  naturally 
inherent  in,  the  phenomena  which  it  is  the  business  of 
empirical  psychology  to  describe. 
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CHAPTER  XX. 

THE  PSYCHOLOGY  OF  MAN  AND  THE 
HIGHER  ANIMALS  COMPARED. 

IN  the  last  two  chapters  I  have  endeavoured  to  indicate 
the  relation  of  mental  evolution  to  evolution  in  general, 
and  to  show  that  the  selective  synthesis  which  gives  unity  to 
the  individual  mind  is  of  like  nature  with  that  which  a  study 
of  evolution  discloses  throughout  natural  occurrences. 

We  must  now  take  up  the  subject  where  we  left  it  at 
the  close  of  the  sixteenth  chapter,  in  which  I  contended 
that  a  very  large  percentage  of  the  activities  of  animals 
may  be  fairly  explained  as  due  to  intelligent  adapta- 
tion through  association  founded  on  sense-experience.  I 
freely  admit  that  there  is  a  small — in  my  opinion  very 
small — outstanding  percentage  of  cases,  the  explanation  of 
which  seems  to  involve  the  attribution  to  animals  of  powers 
of  perception  and  of  rational  thought.  But  seeing  the 
smallness  of  the  number  of  cases  of  this  type,  and  seeing 
the  anecdotal  character  of  the  record,  it  is  my  opinion — an 
opinion  which  I  shall  have  no  hesitation  in  changing,  if  the 
results  of  systematic  investigation  and  carefully  conducted 
experimental  observations  warrant  my  so  doing — that,  were 
all  the  circumstances  known,  this  outstanding  percentage 
would  disappear,  and  that  the  whole  range  of  animal 
activities  would  be  explicable  as  the  result  of  intelligent 
adaptation.  If  this  be  so,  then,  in  comparing  the  psycho- 
logy of  man  and  the  higher  animals,  the  radical  difference 
lies  in  the  fact  that  man  perceives  particular  relations  among 
phenomena,  and  builds  the  generalized  results  of  these  per- 
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ceptions  into  the  fabric  of  his  conceptual  thought ;  while 
animals  do  not  perceive  the  relations,  and  have  no  con- 
ceptual thought,  nor  any  knowledge — if  we  use  this  word  to 
denote  the  result  of  such  conceptual  thought.  Whether  this 
conclusion  (or  hypothesis,  if  the  word  be  preferred)  is  valid 
r  r  not,  will  have  to  be  settled,  if  it  can  be  settled  at  all,  not 
by  any  number  of  anecdotes, — interesting,  and  to  some 
extent  valuable,  as  such  anecdotes  are, — but  by  carefully 
conducted  experimental  observations,  carried  out  as  far  as 
possible  under  nicely  controlled  conditions. 

It  is  not  my  intention  here  to  go  over  again  the  ground 
we  have  already  covered.  Enough  has  been  said  on  that 
aspect  of  the  comparative  psychology  of  men  and  animals. 
But  there  are  other  aspects,  on  which  little  has  been  said. 
The  emotional  aspect  of  the  psychical  life  has,  for  example, 
received  but  little  consideration. 

In  the  chapter  on  Automatism  and  Control,  I  said  that 
primitively,  and  in  the  lower  organisms,  control  is  determined 
by  the  predominance  of  pleasurable  or  painful  tone  in  the 
sensory  centres  which  are  at  any  time  conspiring  to  influence 
the  centre  of  control.  But  I  added,  that  for  man,  in  so 
far  as  he  is  a  reflective  being  who  frames  ideals  of  conduct, 
this  statement  was  too  crude,  and  was  contradicted  by 
experience,  unless  we  extend  the  meaning  of  the  words 
"  pleasurable"  and  "  painful  "  in  a  way  that  can  scarcely  be 
regarded  as  satisfactory. 

Now,  the  emotional  states  of  men  and  animals  are  ex- 
traordinarily complex.  Associated  with  every  sensation- 
element  there  is,  or  may  be,  an  emotional  tone.  I  shall 
use  this  expression  to  denote  the  aspect  of  the  sensation  in 
virtue  of  which  the  organism  which  experiences  it  tends 
either  on  the  one  hand  to  seek  its  continuance  or  its  repeti- 
tion, or  on  the  other  hand  to  exclude  it  from  consciousness. 
Now,  as  we  have  already  seen,  the  states  of  consciousness 
which  constitute  the  psychical  wave  of  empirical  psychology 
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are  exceedingly  complex,  with  focal  impressions  or  ideas  and 
a  marginal  setting.  Motor  sensations  contribute  very  largely 
to  the  states  of  consciousness.  And  what  we  call  emotional 
states  are  the  net  result  of  the  summation  of  emotional  tone 
of  all  the  sensation-elements  which  in  varying  degrees  con- 
tribute towards  states  of  consciousness.  No  wonder  that 
their  complexity  is  such  as  to  baffle  analysis.  Moreover 
that  synthesis  which  we  have  seen  to  be  so  important  in 
sense-experience,  and  in  the  perceptual  and  conceptual 
superstructure  that  is  founded  thereon,  is  not  less  important 
in  the  emotional  aspect  of  conscious  experience.  It  is 
practically  impossible  to  analyse  even  such  a  relatively 
simple  emotional  state  as  anger  into  its  constituent  elements 
of  emotional  tone.  There  is  little  doubt  that  the  pre- 
dominant impulses,  with  the  effects  of  which  the  emotion  is 
associated,  are  motor  impulses.  But  the  synthesis  of  these 
is  carried  out  below  the  threshold  of  consciousness ;  their 
dissociation  point,  to  borrow  again  an  analogy  from  chemical 
science,  is  in  the  infra-conscious  region.  For  psychology, 
as  such,  they  are  undecomposable.  Just  as  we  are  consciously 
aware  of  only  the  net  results  of  a  great  number  of  motor 
impulses,  which  synthetically  combine  to  give  rise  to  our 
motor  sensations, — so  too  are  we  only  consciously  aware  of 
the  net  results  of  the  vast  number  of  concurrent  and  con- 
spiring impulses  whose  emotional  tones  synthetically  com- 
bine to  constitute  that  complex  product  which  is  felt  as 
diffused  throughout  the  whole  body,  focal  and  marginal 
alike,  of  the  psychical  wave  in  the  moment  of  experience, 
and  to  which  we  apply  the  phrase  "an  emotional  state." 
I  say  focal  and  marginal  alike ;  for  it  would  seem  like 
omitting  the  central  character  of  the  drama,  if  we  excluded 
the  focal  impression  or  idea,  to  the  presence  of  which  the 
emotion  owes  its  origin.  I  am,  however,  disposed  to  regard 
the  emotional  state  itself  as  mainly  a  matter  of  the  marginal 
background  of  consciousness.    Yonder  fox-terrier  who  has 
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caught  sight  of  his  old  enemy  the  butchers  cur  is  brim-full 
of  emotional  tone  all  down  his  ruffled  back  to  the  very  tip 
of  his  tail.  The  cur  is  in  the  focus  of  his  consciousness ; 
but  it  is  set  in  a  background  of  emotion  that  is  thrilling  in 
from  every  fibre  of  his  frame.  So  too  the  mongrel  that 
limply  cowers  in  abject  fear  has  the  stick  of  his  ruffianly 
master  in  focus  ;  but  it  is  the  margin  of  consciousness  that 
is  trembling  with  emotional  tone.  The  more  I  study  the 
emotions  the  more  do  I  feel  convinced  that  they  are  marginal 
to  consciousness,  a  matter  of  the  mental  background.  And 
this  fact  serves  further  to  increase  the  difficulty  of  any 
adequate  analysis  and  classification  of  the  emotions. 

I  do  not  propose  to  attempt  here  any  detailed  considera- 
tion of  the  emotional  aspect  of  the  practical  life  of  sense- 
experience.  I  think  that  comparative  psychology  may  fairly 
assume  that  throughout  the  range  of  the  sense-experience, 
common  to  men  and  animals,  their  emotional  states  are  of 
like  nature  with  ours.  And  wherever  the  activities  prompted 
by  sense-experience  have  reference  not  only  to  the  individual 
performer,  but  to  other  organisms,  for  whom,  with  whom, 
or  against  whom  they  are  carried  out,  the  associated  emo- 
tional states,  which,  it  must  be  remembered,  constitute  only 
the  emotional  aspects  of  sense-experience,  have  not  only  an 
individual,  but  a  sympathetic  bearing.  The  sympathy  is 
indeed  in  merely  the  sense-experiential,  not  the  reflective 
and  self-conscious,  stage.  But  it  forms  the  basis  of  that 
higher  sympathy  which  differentiates  the  social  life  of  man 
from  the  social  life  of  animals. 

What  we  have  especially  to  note  is  that  the  perception  of 
relations,  and  the  conceptual  thought  which  grows  thereout, 
brings  with  it  a  new  order  of  emotional  elements — those 
emotional  tones  which  are  associated  with  the  relations 
themselves,  which  are  synthetically  woven  into  the 
already  complex  web  and  woof  of  the  emotions  of  sense- 
experience.    It  is  difficult  to  disentangle  these  threads  and 
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separate  them  out  as  the  results  of  psychological  analysis. 
They  are  associated  with  relations;  and  in  relation  they 
have  their  true  value.  But  their  introduction  modifies  in 
marked  ways  the  emotions  of  sense-experience  with  which 
they  are  subtly  interwoven. 

Let  us  take  as  an  example  the  pleasureable  emotion  that 
is  aroused  in  connection  with  the  so-called  sense  of  beauty. 
I  do  not  think  that  anyone  who  knows  how  the  bower-bird 
decks  its  home,  collecting  flowers  and  fruits  of  bright  and 
varied  colours,  removing  everything  unsightly,  and  strewing 
the  ground  with  delicate  moss ;  or  how  the  humming-birds 
decorate  their  nest — "  with  the  utmost  taste,"  as  Dr  Gould 
observes — weaving  into  their  structure  beautiful  pieces  of 
flat  lichen  ; — I  say  that  I  do  not  think  anyone  who  knows  his 
facts,  can  deny  that  some  animals  have  a  sense  of  beauty, 
and  derive  pleasure  from  objects  which  to  them  and  to  us 
are  delightful  to  the  eye.  This  is  the  outcome  of,  and  is 
in  close  association  with  the  life  of  sense-experience.  But 
when  the  delicate  hues  and  proportions  of  the  objects  are 
not  only  sensed,  but  perceived  in  relation  to  each  other, 
then  to  the  mere  pleasure  of  sense  there  is  added  the  higher 
aesthetic  pleasure  due  to  the  emotional  tone  associated  with 
the  perception  of  relations.  The  Somersetshire  rustic  stands 
unmoved  before  the  delicate  geometrical  tracery  in  the 
windows  of  the  chapter-house  of  Wells  Cathedral.  It  is  not 
an  object  which  appeals  strongly  to  the  naive  eye  of  sense- 
experience  ;  the  relations  of  the  parts  must  be  perceived 
before  the  beauty  of  the  window  can  be  appreciated  at  its 
true  worth.  It  is  the  emotional  tone  which  is  associated 
with  the  perception  of  relations  that  is  woven  into  the 
texture  of  the  emotions  of  sense-experience,  and  that  gives 
them  a  new  value.  This  it  is  which  raises  the  merely 
sensuous  emotional  tone  of  sense-experience  to  the  aesthetic 
tone  of  the  perceptual  and  conceptual  phases  of  mental 
development. 
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There  can  be  little  doubt  that  the  song  of  the  nightingale 
gives  pleasure  to  the  singer,  and  we  may  fairly  presume  that 
it  gives  pleasure  to  his  mate.  For  many  of  us  the  pleasure 
derived  from  music  is  of  like  order,  and  is  to  a  large  extent 
due  to  the  emotional  aspect  of  a  specialized  form  of  sense- 
experience.  But  when  the  transitions  in  consciousness  are 
not  merely  sensed,  but  are  perceived,  and  the  subtle  relation- 
ships of  the  melody  and  the  harmony  are  appreciated,  then 
there  are  added  to  the  naive  pleasure  of  sense-experience 
new  elements  which  raise  its  quality,  enhance  its  value, 
and  render  it  aesthetic.  And  this  enhancement,  it  should 
be  noted,  is  not  due  to  the  perceptual  or  intellectual  element 
qua  intellectual,  but  to  the  intellectual  element  in  its 
emotional  aspect.  If  the  intellectual  element  as  such,  that 
is  to  say  on  its  cognitive  side,  is  obtrusive,  it  does  not  add 
to,  but  rather  detracts  from,  the  value  of  the  emotional 
state.  To  get  the  highest  emotional  value  out  of  music  or 
any  other  art-product,  we  must  abandon  ourselves  to  the 
luxury  of  enjoyment  in  a  wise  passivity  of  intellectual  self- 
surrender.  But  the  intellectual  elements,  in  their  emotional 
aspects  are  there,  and  swell  the  volume  of  the  pleasureable 
emotion.  And  if  animals  are  limited  to  sense-experience, 
then  in  their  emotional  states,  elements  due  to  the  emotional 
tones  of  perception  are  necessarily  absent. 

Now,  when  once  the  power  of  perceiving  relations  is 
introduced  into  the  emotional  aspects  of  experience,  it  must 
lead  up  sooner  or  later  to  a  perception  of  the  relations  of 
the  emotional  states  themselves  to  each  other.  In  this 
way  aesthetic  judgments  have  their  birth  and  origin.  But 
there  are  two  phases  or  types  of  aesthetic  judgment ;  and 
since  it  might  be  contended  that  animals,  even  if  they  do 
not  attain  to  the  one,  may  at  least  reach  the  other,  it  will 
be  well  briefly  to  consider  them. 

In  the  first  place  we  may  notice  that  just  as  the  perception 
of  relations  derives  its  raw  material  from  sense-experience, 
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wherein  the  transitions  in  consciousness,  with  which  per- 
ception deals,  are  already  sensed,  so  does  the  aesthetic 
judgment  find  its  raw  material  in  a  sense  of  satisfaction  or 
dissatisfaction,  which  arises  according  as  an  experience  is 
pleasureable  or  the  reverse ;  or,  to  put  it  on  a  broader  and 
more  satisfactory  ground,  as  it  is  congruous  or  incongruous 
with  the  psychical  nature.  That  experience  which  is  con- 
gruous with  the  psychical  nature  is  an  object  of  appetence; 
that  which  is  incongruous  is  an  object  of  aversion ;  that 
which  is  merely  not  congruous,  is  simply  ignored.  When 
the  animals — if  I  may  illustrate  my  meaning  by  a  mytho- 
logical example — heard  the  strains  of  Orpheus's  lute,  there 
fell  upon  their  ears  sounds  new  to  their  experience;  and 
since  these  sounds  were  pleasureable,  or  congruous  with  the 
psychical  nature,  they  were  objects  of  appetence,  and  the 
beasts  drew  near  to  listen ;  but  if  for  Orpheus  there  had 
been  suddenly  substituted  a  beginner  on  the  violin,  feeling 
his  way  through  a  difficult  and  unfamiliar  exercise,  one 
may  take  it  that  the  sounds  would  be  objects  of  aversion, 
and  the  animals  would  have  scattered  far  and  wide.  The 
sense  of  satisfaction,  or  the  reverse,  would  in  the  animals 
be  natural  incidents  in  the  life  of  sense-experience,  and 
would  imply  no  judgment.  A  felt  congruity  or  incongruity, 
pleasureable  or  painful,  gives  only  the  germinal  matter  of 
aesthetic  judgments.  We  do  not  enter  the  field  of  aesthetic 
judgments  until  we  have  a  standard  or  ideal.  All  judgment 
implies  a  standard.  Whether  I  say  "that  is  beautiful," 
" that  is  right,"  "that  is  heavy,"  or  "that  is  red,"  I  affirm 
that  the  object  in  question  comes  up  to  the  standard  of  my 
conception  of  what  is  beautiful,  right,  heavy,  or  red,  as  the 
case  may  be. 

In  the  first  stage  or  type  of  aesthetic  judgment,  the 
standard  or  ideal  is  undefined  and  undescribed.  And  even 
the  critic  whose  business  it  is  to  express  an  aesthetic  judg- 
ment, may  not  be  able  to  define  or  describe  the  standard 
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or  ideal,  and  may  rest  content  with  the  method  of  demon- 
stration. Matthew  Arnold  will  be  admitted  to  be  an 
adequate  critic  in  questions  of  literary  excellence ;  and  this 
is  what  he  says  of  those  who  endeavour  to  define  the  ideal 
in  poetic  work.  "  Critics,"  he  writes,*  "give  themselves 
great  labour  to  draw  out  what  in  the  abstract  constitutes  the 
characters  of  a  high  quality  of  poetry.  It  is  much  better 
simply  to  have  recourse  to  concrete  examples ;  to  take 
specimens  of  poetry  of  the  high — the  very  highest — quality, 
and  to  say  : — The  characters  of  a  high  quality  of  poetry  are 
what  is  experienced  there.  They  are  far  better  recognized 
by  being  felt  in  the  verse  of  the  master,  than  by  being  per- 
used in  the  prose  of  the  critic.  .  .  .  Both  the  substance 
and  matter  on  the  one  hand,  and  the  style  and  manner  on 
the  other,  have  a  mark,  an  accent,  of  high  beauty,  worth  and 
power.  But  if  we  are  asked  to  define  this  mark  and  accent 
in  the  abstract,  our  answer  must  be — No,  for  we  should 
thereby  be  darkening  the  question,  not  clearing  it.  The 
mark  and  accent  are  as  given  by  the  substance  and  matter  of 
that  poetry,  and  of  all  poetry  which  is  akin  to  it  in  quality." 

This  then  is  one  type  of  aesthetic  judgment.  It  involves 
reference  to  a  standard  or  ideal,  but  this  standard  is  not 
defined  in  terms  apprehended  by  the  intellect ;  it  is  pre- 
sented in  a  form  which  directly  appeals  to  the  emotional 
side  of  consciousness.  Many  of  us,  who  would  be  quite  at 
a  loss  to  define  the  peculiar  excellence  of  a  good  cigar  or  a 
good  claret,  consider  ourselves  none  the  less  capable  of 
forming  a  sound  judgment  on  these  important  factors  in  the 
aesthetics  of  good  living. 

The  second  type  of  judgment  is  that  of  what  has  been 
termed  scientific  aesthetics.  Here  the  standard  or  ideal  is 
analysed,  and  described  or  defined  in  terms  of  its  factors. 
And  the  judgment  on  any  art-product  is  justified  by  the 


*  Introduction  to  Mr  Ward's  M  English  Poets,"  vol.  I.,  pp.  27,  28. 
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indication  of  how  and  where,  and  by  how  much,  it  fails  to 
reach  the  standard  in  question.  It  is,  however,  no  part  of 
my  business  here  to  attempt  a  discussion  of  the  grounds  of 
judgment  in  matters  aesthetic. 

Now,  I  think  there  can  be  no  question  that  we  may  put 
aside  this  latter  type  of  judgment  as  essentially  human,  and 
altogether  beyond  the  possible  powers  of  any  animal.  But 
with  regard  to  the  other  type,  there  may  very  likely  be 
difference  of  opinion  as  to  whether  animals  are  capable  of  it 
or  not.  Those  who  are  of  opinion  that  animals  can  perceive 
relations,  will  contend  that  they  can  form,  though  they  can- 
not express,  a  judgment  of  this  kind.  Many  biologists,  for 
example,  believe  that  birds  select  their  mates  from  among 
numerous  suitors  because  of  their  song  or  because  of  their 
bright  plumage.  Suppose  a  bird  has  two  males  before  it, 
both  of  which  are  endeavouring  by  display  of  plumage,  and 
by  love-antics  to  win  her  choice.  She  selects  the  brighter, 
and  most  graceful  performer.  Does  not  this,  it  may  be 
asked,  imply  that  she  has  a  standard  of  excellence,  and 
selects  that  mate  which  she  perceives  as  the  nearer  of  the 
two  to  such  standard  ?  But  admitting,  for  the  purpose  in 
hand,  the  correctness  of  the  biological  interpretation,  that 
there  is  an  exercise  of  choice  on  the  part  of  the  hen-bird,  it 
does  not  necessarily  follow  that  she  perceives  the  relation, 
or  compares  the  two  competing  males  to  an  ideal  standard, 
or  even  the  one  with  the  other.  It  is  quite  sufficient  to 
suppose  that  A  evokes  a  stronger  emotion  and  a  stronger 
appetence  than  B,  and  that  she  is  therefore  drawn  to  A 
rather  than  to  B.  There  is  no  necessary  perception  of  a 
relation,  or  framing  of  an  ideal  standard,  of  excellence.  And 
if  the  facts,  supposing  them  to  be  biologically  well  founded, 
can  be  explained  on  the  hypothesis  of  sense-experience, 
the  greater  appetence  prevailing,  we  are  bound  by  our  canon 
of  interpretation  not  to  assume  the  higher  faculty  of 
perception. 
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Let  us  note  clearly  what  is  the  essential  characteristic  of 
an  aesthetic  judgment  as  such.  It  is  essentially  a  matter  of 
introspection  and  reflection.  It  is  the  comparison  of  certain 
emotional  states  aroused  by  a  with  the  emotional  states 
aroused  by  b,  or  with  certain  ideal  emotional  states  which 
are  the  result  of  a  generalization  from  experience,  and 
which  may  be  symbolized  by  x.  The  relation  of  a  to  b,  or 
of  a  to  x,  is  definitely  perceived,  and  a  is  felt  to  approach 
closely  to  or  to  fall  short  of  b  or  x.  Primarily  the  aesthetic 
judgment  is  purely  individual.  "This  is  the  way  a  affects 
me  as  compared  with  b  or  with  xzn  But,  apart  from  social 
life,  it  would  be  of  no  value  to  express  any  judgment  in  the 
matter ;  it  would  be  amply  sufficient  to  feel  the  difference. 
All  judgments,  as  expressed,  are  of  social,  not  of  individual 
value.  Secondarily,  therefore,  the  judgment  is  social.  It  is 
an  opinion  expressed  by  me  as  a  member  of  a  social  body, 
for  comparison  with  similar  opinions  expressed  by  other 
members  of  the  social  body.  By  comparing,  classifying, 
and  generalizing  these  opinions,  we  reach  the  general  social 
opinion  or  judgment  in  matters  aesthetic. 

Now,  the  result  of  such  a  comparison,  classification,  and 
generalization  of  opinions  on  questions  of  aesthetics  differs — 
(1)  among  different  individuals,  (2)  in  different  countries, 
and  (3)  at  different  times.  This  results  from  variation.  In 
the  matter  of  sense-experience  we  are  all,  with  the  exception 
of  a  small  percentage  of  colour-blind,  similarly  affected  by  a 
red  rose.  In  this  matter,  variations  from  a  single  type  are 
not  numerous  or  wide.  But  in  the  matter  of  aesthetic 
judgment,  the  variation  is  much  more  marked,  and  more 
widely  spread.  Hence  the  difficulty  or  impossibility  of 
formulating  a  common  social  ideal,  or  standard  of  aesthetic 
judgment.  Variable  as  it  is,  however,  most  of  us  do  admit 
a  social  standard,  even  if  our  own  individual  taste  does  not 
conform  to  it.  A  man  may  say,  "I  know  and  acknowledge 
that  Spenser  and  Milton  are  classics,  but  personally  I  gain 
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no  pleasure  from  reading  their  poetry."  What  then  is  this 
standard  which  we  acknowledge,  but  may  not  be  able 
personally  to  accept  ?  Whose  is  it  ?  Why  do  we  acknow- 
ledge it,  if  it  conflicts  with  our  own  individual  experience?" 

The  standard  has  been  reached  by  those  who  have  a 
genuine  love  of  literature, — to  take  literary  judgment  as  an 
example, — who  have  been  led  to  study  it  in  all  its  phases, 
who  have  keen  native  insight  and  ability,  and  whose  wide 
study  has  given  them  extensive  experience  which  their 
ability  has  enabled  them  to  utilize.  If,  by  a  practically 
universal  consensus  of  opinion  among  those  who  have 
studied  literature  in  this  spirit,  Spenser  and  Milton  are 
ranked  as  classics  of  English  poetry,  it  would  be  a  piece  of 
unwarrantable  impertinence  on  the  part  of  those  of  us 
who  have  less  inclination  towards  literature,  or  less  leisure 
(not  to  bring  the  question  of  ability  into  consideration  at  all), 
to  set  up  a  purely  individual  judgment  against  theirs.  This, 
I  take  it,  is  what  we  mean  when  we  acknowledge  the  literary 
excellence  of  work  which  we  do  not  ourselves  pretend  to 
admire.    And  so  too  in  other  matters  of  aesthetic  judgment. 

If  we  call  the  acknowledged  standard  the  social  standard, 
we  mean  by  this,  not  the  average  judgment  of  the  whole 
social  community,  nor  something  transcending  human 
judgment,  but  the  average  judgment  of  a  special  section  of 
the  community  who  have  had  peculiar  opportunities  of 
forming  an  opinion.  Such  social  ideal  or  standard  is  based 
on  the  individual  ideals  or  standards  of  those  who  form  the 
special  section.  We  take  these  individuals  as  representing 
the  social  judgment  in  aesthetic  matters  at  its  best, 

I  have  entered  into  this  brief  discussion  of  the  social  ideal 
because  it  appears  to  me  that  the  possession  of  ideals, 
aesthetic  and  other,  and  especially  social  ideals,  is  one  of  the 
distinguishing  factors  of  the  psychical  life  of  man  as  com- 
pared with  that  of  animals.  Animals  sense  their  states  of 
consciousness  as  pleasure-giving  or  the  reverse,  and  are 
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largely  guided  in  their  actions  by  this  emotional  aspect  of 
sense-experience.  It  is  very  questionable  whether  they 
perceive  the  relations  of  emotional  states  to  each  other;  and 
if  they  are  unable  to  do  this,  then  it  is  obvious  that  they  do 
not  frame  an  ideal  standard  by  reference  to  which  the 
relationships  shall  be  gauged.  But  if  at  some  period  in  the 
evolution  of  man  the  perception  of  relations  had  its  origin, 
either  in  the  manner  I  have  suggested  or  in  some  other 
way,  then  the  more  pleasureable  results  in  any  particular 
kind  of  experience  would  form  in  memory  a  standard  in 
relation  to  which  the  emotional  aspect  of  new  experiences  of 
like  order  would  be  measured.  "  To-day's  experiences  are 
pleasant,  but  not  so  pleasant  as  yesterday's."  An  individual 
standard  would  thus  take  form  in  the  mind,  and  this 
through  social  inter-communication  would  be  generalized, 
and  become  incipiently  social.  At  length  as  the  individual 
judgments  of  the  best  judges  were  themselves  compared, 
and  the  results  of  comparison  recorded,  a  widely  but  not 
universally  acknowledged  social  standard  or  ideal  would  be 
reached.  I  say  widely,  but  not  universally,  because  pre- 
sumably there  would  always  be  individuals  who  regarded 
the  standard  which  they  themselves  framed  in  comparative 
ignorance  superior  to  the  standard  acknowledged  by  those 
really  competent  to  express  an  opinion.  Here,  therefore, 
as  in  the  questions  discussed  in  previous  chapters,  the 
turning-point  in  the  development  curve,  the  point  of  new 
departure,  is  the  perception  of  relations. 

The  foregoing  discussion  has  mainly  had  reference  to  a 
standard  of  Beauty,  and  to  aesthetic  ideals ;  let  us  now  con- 
sider briefly  the  standard  of  Truth.  It  would  be  easy  to  quote 
a  dozen  or  more  instances  of  "  deceit "  on  the  part  of  animals. 
One  which  has  been  communicated  to  me  by  Mr  Arthur 
Stradling  must  suffice.  "  I  gave,"  he  says,  "  a  little  Maltese 
terrier  to  a  cousin  of  mine,  who  taught  it,  amongst  other 
tricks,  to  walk  round  the  table  on  its  hind  legs  by  way  of 

2  A 
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earning  some  dessert.  The  dining-room  and  table  were  long, 
while  as  a  rule  the  diners  were  her  father  and  herself  only. 
They  sat  at  the  head  of  the  board.  At  the  given  signal  the 
dog  would  start  off  on  his  bipedal  journey,  making  the  entire 
circuit  of  the  table,  no  small  task.  After  a  while  it  was  noticed 
that  his  speed  had  greatly  improved;  he  "got  home"  in 
much  less  time  than  he  had  formerly  occupied  in  completing 
the  round.  On  investigation  it  was  found  that  he  had 
acquired  the  habit  of  dropping  on  all  fours  as  soon  as  he  got 
out  of  sight,  running  round  the  far  end  of  the  table,  and 
rising  again  on  his  hind  legs  when  he  came  once  more  into 
view.  Furthermore,  he  looked  back  from  time  to  time  to 
make  sure  that  he  was  not  within  the  range  of  vision  of  his 
two  patrons.  I  witnessed  this  little  manoeuvre  personally, 
before  considerations  of  psychological  interest  were  ruthlessly 
sacrificed  to  a  stern  sense  of  morality,  and  he  was  broken 
of  it," 

Now  the  question  here  is,  whether  we  are,  through  inability 
to  explain  this  and  other  such  cases  on  the  hypothesis  of 
intelligence  and  sense-experience,  forced  to  assume  the  per- 
ception of  the  relation  of  the  action,  as  actually  performed,  to 
the  action  as  the  master  and  mistress  believed  it  to  be 
performed.  If  so,  the  performance  unquestionably  rose  to 
the  dignity  of  a  lie.  We  cannot  here  enter  at  length  into 
the  psychology  of  lying.  But,  whether  acted  or  uttered,  the 
essence  of  the  lie  is  that  it  is  used  with  conscious  intent  to 
deceive.  The  black  that  is  acted  or  uttered  has  conscious 
reference  and  relation  to  the  tvhite  that  is  not  black.  If  the 
action  of  the  Maltese  terrier  was  performed  with  conscious 
intent  to  deceive,  there  must  have  passed  through  his  mind 
something  like  that  which  we  should  thus  express  in  words : — 
"  I  am  on  all  fours,  but  they  suppose  I  am  on  my  hind  legs." 
We  should  certainly  be  prepared  to  accept  this  interpretation 
if,  but  only  if,  the  action  cannot  be  interpreted  on  a  simpler 
hypothesis.    And  here  one  can  but  regret  that  the  action 
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was  not  made  the  subject  of  an  experimental  investigation, 
and  that  an  exact  record  of  all  the  stages  of  the  evolution  of 
the  act  was  not  kept.  I  cannot,  of  course,  say  what  these 
stages  were.  But  (/"they  were  anything  like  the  following 
suppositions,  the  action  is  quite  explicable  on  the  hypothesis 
of  intelligence.  The  dog  starts  on  his  round  on  two  legs, 
maintains  this  mode  of  progression,  and  earns  his  dessert. 
One  day  he  starts  on  two  legs,  drops  on  all  fours  and  comes 
round  on  all  fours;  no  dessert.  Whenever  at  starting 
he  drops  on  all  fours  within  sight  of  his  mistress;  no 
dessert.  Whenever  he  comes  in  on  all  fours;  no 
dessert.  These  are  firmly  associated.  One  day  he  drops 
on  all  fours,  and  runs  round ;  but  as  he  approaches  the 
mistress  the  association  "all  fours;  no  dessert,"  leads 
him  to  jump  up  on  his  hind  legs,  and  he  earns  his 
dessert.  If  once,  in  this  or  in  any  other  such  way,  the  dog 
found  that  by  starting  on  two  legs,  running  round  on  four, 
and  coming  in  on  two,  he  earned  his  dessert,  this  would 
be  found  to  be  the  easiest  method  of  doing  so,  and  the  habit 
would  be  formed  and  adopted.  It  may  be  said  that  this 
suggested  explanation  involves  a  somewhat  complex  use  of 
intelligence.  I  reply  that,  if  the  action  was  a  lie,  it  involved 
not  only  the  complexity  I  have  hinted  at,  but  in  addition 
thereto  the  thought,  "  while  I  am  on  all  fours  they  suppose 
I  am  on  two  legs,"  and  this  is  the  factor  which  seems  to  me 
unnecessary.  I  believe  that  nearly  all  the  anecdotes  illus- 
trative of  so-called  deceit  in  animals  are  explicable  on  the 
hypothesis  that  the  animal  has  found,  by  its  intelligence  in 
sense-experience,  the  easiest  way  to  do  a  thing  or  to  get  what 
it  wants,  and  that  we  need  not  suppose  that  there  is  in  the 
animaPs  mind  anything  of  the  nature  of,  "  This  is  white,  but 
master  thinks  it  black."  The  "  deceit "  of  animals  (like  so 
many  of  the  "lies"  of  very  little  children)  involves,  it  is  true, 
actions  which  deceive  or  partially  deceive  us;  but  these 
actions  are  not  performed  with  intent  to  deceive,  or  if  they 
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are  the  animal  has  got  beyond  the  stage  of  sense-experience. 
In  the  language  of  the  schools,  the  deceit  of  animals  is,  in 
my  opinion,  material  and  not  formal.  And  I  am  of  opinion 
that,  as  they  have  no  perception  or  conception  of  a  standard 
of  Beauty,  so  they  have  no  perception  or  conception  of  a 
standard  of  Truth.  He  who  has  no  standard  of  truth  cannot 
lie,  though  his  actions  may  deceive  us. 

And  what  of  the  standard  of  Right  ?  Can  an  animal  think 
the  ought  ?  In  his  work  on  "  The  Human  Mind,'''  *  Professor 
Sully  writes  as  follows,  in  a  footnote  :  "  One  of  the  clearest 
examples  of  canine  conscience  I  have  met  with,"  he  says, 
"  was  given  me  by  a  friend,  the  owner  of  the  dog,  and  the 
witness  of  the  action.  The  animal,  a  variety  of  terrier,  was 
left  in  the  dining-room,  where  were  the  remains  of  a  cold 
supper.  He  got  on  the  table,  and  secured  a  piece  of  cold 
tongue,  but,  without  eating  a  morsel  of  it,  he  carried  it  into 
the  drawing-room,  deposited  it  at  the  feet  of  his  mistress, 
and  then  crawled  out  of  sight,  looking  the  picture  of  abject 
misery."  I  have  no  wish  to  say  one  word  which  shall 
detract  from  the  moral  excellence,  if  any  one  likes  so  to  call 
it,  of  that  terrier ;  but  I  may,  perhaps,  be  allowed  to  analyse 
his  case.  We  may  suppose  he  was  hungry,  poor  fellow,  but 
the  natural  impulse  to  appease  that  hunger  was  checked  in 
presence  of  that  loyal  feeling  of  subservience  to  the  mistress 
which  is  the  outcome  of  the  dog's  mode  of  life  as  the  com- 
panion of  man,  and  which  has  probably  been  developed  from 
certain  innate  tendencies  of  the  canidce,  which,  like  wolves 
and  jackals,  hunt  in  packs.  Note,  in  passing,  that  the 
checking  of  this  impulse  was  incomplete.  Had  it  been  com- 
plete, he  would  never  have  stolen  the  tongue  at  all,  and 
would  have  remained  unknown  to  fame.  His  is  not  the  only 
case  in  which  our  sympathies  go  out  towards  the  imperfectly 
moral  more  freely  than  towards  those  who  are  beyond 
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reproach.  In  the  case  of  the  terrier,  then,  the  prompting  of 
what  we  should  call  a  lower  impulse,  the  satisfaction  of 
hunger,  got  the  better  of  what  we  should  call  the  higher 
impulse,  obedience  to  the  mistress;  but  only  for  a  moment; 
the  higher  impulse  prevailed,  and  the  dog  crept  abjectly  to 
his  mistress.  No  one  is  likely  to  question — at  any  rate  no 
one  who  knows  dogs  is  likely  to  question — the  existence  of 
the  higher  trait  in  canine  character,  that  of  subservience  or 
obedience  to  the  master  or  mistress ;  and  few  are  likely  to 
question  that  there  was  in  the  dog's  mind  a  painful  conflict 
of  impulses,  resulting  in  the  victory  of  what  we  call  the  higher. 
All  this  may  be  granted.  But  if  some  one  says,  what  it 
should  be  observed  Mr  Sully  does  not  say,  that  the 
terrier  did  what  he  felt  to  be  right  because  he  knew  it  to 
be  right,  that  is  a  very  different  matter.  That  involves  a 
thinking  of  the  ought ;  it  involves  a  more  or  less  definite 
perception  of  the  relation  of  a  given  act  to  an  ideal  standard. 
No  action  can  be  perceived  to  be  right  or  wrong  without 
reflection.  The  action  is  compared  with  a  standard,  and 
found  either  to  reach  or  fall  short  of  that  standard.  What 
the  standard  is  does  not  matter  a  jot,  so  far  as  the  individual 
moral  judgment  is  concerned.  My  standard  of  right  may  be 
altogether  wrong  from  my  neighbour's  point  of  view.  But 
in  expressing  an  individual  moral  judgment  concerning  an 
action,  I  view  the  act  in  reference  to  my  standard,  and  say 
that  it  either  approaches  thereto  or  falls  short  thereof.  Such 
would  be  the  individual  moral  judgment.  I  may  also  com- 
pare it  with  the  social  standard,  using  this  phrase  in  the 
sense  before  defined.  The  social  standard  is  assuredly  not 
the  average  standard  of  mankind.  In  that  case  it  would  be 
rather  a  pitiful  ideal.  It  is  the  standard  of  the  world's  best 
and  greatest  and  purest.  Whether  the  comparison  is  with 
the  individual  ideal,  or  with  the  social  ideal,  it  involves  a 
perception  of  the  relation  of  a  given  action,  performed  by 
oneself  or  another,  to  that  standard.    This  is  what  I  think 
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we  may,  without  injustice  to  them,  deny  to  the  brutes.  The 
terrier's  conscience,  if  so  we  may  call  it,  on  this  view  in- 
volved merely  the  emotional  tone  of  sense-experience ;  it 
was  not  the  moral  conscience  of  a  rational  being. 

The  factors  of  the  determination  of  conduct  are  several. 
Excluding  external  compulsion  more  or  less  direct,  an  action 
may  be  performed  on  prudential  grounds  or  grounds  of 
expediency ;  or  it  may  be  performed  on  aesthetic  grounds, 
because  the  action  is  beautiful  or  seemly  in  the  eyes  of  the 
performer  or  those  among  whom  he  lives ;  or  it  may  be 
performed  on  moral  grounds,  because  it  is  right.  Often 
more  than  one  factor,  sometimes  all  the  factors,  co-operate 
in  the  determination  of  human  conduct.  The  germs  of  all 
of  these  are  to  be  found  in  the  practical  conduct  of  their 
life-activities  by  animals.  No  one  will  question  that  practical 
expediency  is  a  determinant  of  the  conduct  of  animals ;  the 
many  recorded  instances  of  animals  checking  or  "  punishing  " 
others  of  their  kind  in  the  performance  of  actions  which, 
through  association  of  one  kind  or  other  have  been  rendered 
distasteful,  appear  to  afford  examples  of  the  second  factor ; 
while  the  checking  of  natural  propensities  in  subservience  to 
the  will  of  the  beloved  master  would  seem  to  illustrate  the 
germinal  phase  of  the  third  factor.  But  in  none  of  these 
cases  is  there  sufficient  evidence  to  justify  a  belief  that  a 
standard  of  conduct  takes  form  in  the  animal  mind.  The 
fashioning  of  ideals  is  beyond  the  power  of  the  brutes. 
They  are  capable  neither  of  regret  for  error  on  prudential 
grounds,  nor  of  remorse  for  wrong  on  moral  grounds.  When 
Mr  Mann  Jones's  dog,  on  whose  tail  he  had  inadvertently 
sat,  angrily  growled,  and  then  "  begged  pardon  for  the  un- 
usual tone  and  temper  in  a  way  that  could  not  be  mistaken," 
regret  is  certainly  implied  in  the  interpretation.  And  Mr 
Jones  adds :  * — "  Evidently  he  recognized  his  own  violation 
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of  an  1  ought '  existing  in  his  mind  (conscience)."  I  venture 
to  think  that  the  ought  was  in  Mr  Mann  Jones's  mind,  not  in 
Punch's.  Similar  cases  must  have  been  observed  again  and 
again  by  those  who  have  gained  the  affection  of  their  dumb 
companions.  That  the  dog  which  has  been  forced  in  a 
moment  of  pain  to  growl  at  the  master  feels  miserable  there- 
after, and  fawns  upon  him  with  redoubled  affection,  is  natural 
enough.  That  he  recognizes  his  own  violation  of  an  ought 
is  an  explanation  of  the  facts  not  in  accordance  with  the 
canon  of  interpretation  on  which  our  method  of  inquiry  has 
throughout  been  based.  Whether  we  regard  the  end  of 
moral  endeavour  as  the  greatest  happiness  of  the  greatest 
number,  or  as  the  perfecting  of  social  integration,  or  as 
obedience  to  the  revealed  will  of  God,  or  as  the  realization 
of  an  ideal  human  self,  in  any  case  a  standard  of  moral  con- 
duct is  framed  through  perception  and  the  conception  that 
is  based  thereon  •  and  actions  are  judged  according  to  this 
standard.  It  is  the  framing  of  any  such  standard,  and  the 
perception  of  shortcomings  therefrom,  that  I  think  we  must 
deny  to  the  brutes  if  we  are  to  adhere  to  our  canon  of  inter- 
pretation. As  the  animal  has  no  ideal  of  Beauty,  nor  ideal 
of  Truth,  so  too  it  has  no  ideal  of  Right. 

It  is  the  framing  of  ideals,  not  merely  as  products  of  con- 
ceptual thought,  but  also  as  objects  of  appetence  and  desire 
ever  beckoning  him  onwards  and  upwards  towards  their 
realization,  that  is  distinctive  of  man  as  man.  And  the 
worth  of  any  individual  might  be  gauged  could  we  only  know 
the  nature  of  his  ideals,  the  strength  of  his  desire  for  their 
realization,  and  the  energy  and  ability  with  which  he  applied 
himself  to  attain  this  end.  In  the  sense-experience  of  animals 
we  have  the  raw  materials  out  of  which  all  this  may  be 
elaborated.  We  have  impressions,  and  the  transitions  between 
them,  which  need  only  the  faculty  of  perception,  together 
with  the  generalizing  and  analytic  power  of  conceptual 
thought,  to  quicken  them  into  knowledge.    We  have  emo- 
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tional  states  which,  when  standardized  in  reflection,  may  be 
sublimated  to  ideals.  And  we  have  a  native  practical  energy, 
which  needs  only  a  new  application  in  the  Will  to  attain 
knowledge  and  realize  the  ideal.  And  when  man  became 
man,  and  began  to  utilize  his  newly  acquired  power,  he  did 
not  leave  behind  him  for  good  and  all  the  life  of  sense- 
experience.  In  that  life  he  still  lives  and  exercises  his  keen 
intelligence.  He  has  not  abandoned  the  old  life  for  a  new 
manner  of  existence ;  he  has  inspired  into  the  old  life  the 
products  of  higher  modes  of  psychical  activity.  He  is  not 
rational  in  place  of  being  intelligent ;  he  is  both  intelligent 
and  rational.  He  has  not  left  behind  him  the  emotions  of 
his  animal  nature ;  he  has  idealized  and  purified  them. 

It  now  only  remains  to  say  a  few  words  in  conclusion. 
I  have  throughout  this  work  accepted  evolution  as  the 
basis  of  explanation  of  nature,  including  psychical  nature. 
I  have  endeavoured  to  look  at  the  facts,  so  far  as  I 
know  them,  squarely  and  fairly,  and  have  not  intentionally 
shirked  the  many  difficulties  which  are  incidental  to  the 
inquiry  I  have  undertaken.  I  have  essayed  to  consider 
mental  evolution  in  all  its  aspects,  and  have  thus  been 
led  into  what  some  of  my  scientific  friends  will  term 
hopelessly  metaphysical  speculations.  But  I  do  not  think 
that  the  metaphysics  of  the  subject  can  be  avoided  in  any 
such  inquiry.  It  is  not  a  question  of  metaphysics  or  no 
metaphysics,  but  of  good  metaphysics  or  bad.  In  my  treat- 
ment of  questions  of  zoological  psychology  some  will  no 
doubt  accuse  me  of  adopting  the  a  priori  method ;  and  if 
by  the  a  priori  method  they  mean  that  based  on  the  appli- 
cation of  general  principles,  I  plead  guilty  to  the  charge. 
The  question  is,  Have  the  general  principles  themselves  been 
reached  by  the  methods  of  scientific  induction,  or  have  they 
been  assumed  without  the  warranty  of  inductive  study  ?  I 
have  at  least  done  my  best  to  make  clear  the  grounds  on 
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which  I  have  been  led  to  adopt  the  general  principles  of" 
which  I  have  made  use.  Again,  it  may  be  said  that  through- 
out my  discussion  of  zoological  psychology,  I  have  fallen 
into  the  grave  philosophical  error  of  dogmatizing  from  nega- 
tive premisses.  After  making  some  parade  of  professing  my 
inability,  as  human  chronometer,  to  learn  anything  distinctly 
concerning  the  working  of  the  animal  clock,  have  I  not  ended 
by  somewhat  dogmatically  denying  to  the  clock  certain 
faculties  or  mental  powers  ?  I  have  throughout  been  argu- 
ing, it  may  be  said,  that  since  I  do  not  find  sufficient 
evidence  among  animals  of  reason  and  the  perception  of 
relations,  therefore  such  perceptual  and  rational  powers  must 
be  absent,  whereas  the  activities  of  animals  can,  it  may  be 
urged,  be  quite  as  well  if  not  better  explained  on  the 
assumption  that  they  do  perceive  relations  and  exercise  the 
faculty  of  reason.  Such  may  be  the  line  adopted  by  certain 
critics.  In  reply,  let  me  say,  as  a  last  word,  first,  that  in 
denying  to  animals  the  perception  of  relations  and  the  faculty 
of  reason,  I  do  so  in  no  dogmatic  spirit,  and  not  in  support 
of  any  preconceived  theory  or  opinion,  but  because  the 
evidence  now  before  us  is  not,  in  my  opinion,  sufficient 
to  justify  the  hypothesis  that  any  animals  have  reached 
that  stage  of  mental  evolution  at  which  they  are  even  in- 
cipiently  rational ;  and,  secondly,  that  I  have  all  along  based 
my  discussion  on  the  canon  of  interpretation  considered  in 
the  latter  part  of  the  third  chapter.  If  good  reason  can  be 
shown  for  the  rejection  of  that  canon,  the  logical  foundation 
of  my  argument  will  be  destroyed,  and  the  argument  itself 
will  fall  to  the  ground. 
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Physiological  conditions  of  con- 
sciousness, 24 ;  of  impressions, 
127  ;  impulses  compared  with 
sensations,  133,  144 

Pigs,  observations  on,  245,321 

Pleasure,  140 

Predication,  274 

Presentative   and  representative, 

Proposition,  274 
Psychism,  8 
Pyramidal  tract,  177 

Qualities  of  objects,  266,  270 

Reality,  co-ordinate  of  subject 

and  object,  3,  313 
Reason  and  reasoning,  282,  287, 

355 
Recept,  295 
Recognition,  236,  237 
Reflection,  226,  234 
Reflex  action,  185 ;  secondary, 

186 

Relations,  perception  of,  217  ; 
impressions  of,  236  ;  and  lan- 
guage, 249 

Relationship,  association  by  per- 
ceived similarity  of,  77 

Remembering  and  recollecting, 
in 

Representative,  how  differentiated 
from  presentative,  103 

Resemblance,  association  by,  77  ; 
in  animals,  96 

Response  due  to  graduated  im- 
pulses, 174 

Retention  by  ideas,  26,  106 

Retentiveness,  107 

Retrospection,  20,  226 

Right,  standard  of,  372 

Romanes,  G.  J.,  fetichism  in 
animals,  92,  259 ;  quotations 
from  "Animal  Intelligence," 
122,  300,  303  ;  observations  on 
"  Sally,"  253  ;  recepts,  295  ; 
observation  on  dog,  296  ;  ob- 
servations on  "Cebus,"  304 
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Saturn i a,  observations  on,  348 
Schmankewitsch,  observations  of, 
348 

Self  and  not-self,  314 
Sensation,  a,  defined,  131 
Sensation,  142 

Sense-experience,  157,  242,  250, 
259,  265,  268,  281,  283,  355 

Sense-fading,  101 

Shellard,  Mr  E.  J.,  quoted,  290 

Similarity,  association  by,  76 ;  re- 
lation of,  235 

Skill,  16 ;  of  animals,  161  ; 
psychology  of,  163 ;  of  chick, 
198 

Snakes,  instinct  in,  209 

Social  value  of  conception-ideal, 

366 
Solidity,  145 

Sounds  emitted  by  chicks,  93 

Space  relations,  226 

Spalding,    D.,   observations  of, 

202,  208 
Spin,  vital,  350 

State  of  consciousness  defined,  17, 
125  ;  complexity  of,  156 

Stimulus  and  response,  173 

Stone,  Mr,  quoted,  300 

Stradling,  Mr  Arthur,  quoted, 
369 

Subconscious  elements,  14 
Subject,  2  ;  and  object,  305 
Suggestion,  internal  and  external, 
61  ;  primary  and  secondary,  62 
Sully,  Professor  James,  quoted, 
^  282^  372 
Syllogism,  279 
Sympathy,  321 

Synthesis  and  correlation,  144, 
219,  3°5  5  selective,  333 


Temperament,  81 

Therefore    symbolic    of  logical 

explanation,  277  ;  distinctive  of 

reason,  283 
Threshold  of  consciousness,  18 
Thompson, 4 *  Passion  in  Animals," 

252 

Time-localization,  in,  120 
Time  relations,  230 
Tradition,  170,  210 
Training  of  animals,  93 
Transitions  in  consciousness,  74, 
221 

Truth,  standard  of,  369 


Uniformity,  conception  of,  277  ; 

dependence  of  reasoning  on, 

277  ;  of  nature,  284 
Unity  of  consciousness,  21 


Variation,  method  of,  58; 
determinate  and  indeterminate, 
345 

Vision,  movements  in  the  field  of, 
148 

Volition,  187 


Wallaschek,  Mr,  on  primitive 

music,  356 
Warren,  Mr  R.  H.,  quoted,  247 
Wave  of  consciousness,  1 1 
Weismann,  Dr,  on  variation,  349 ; 

on  musical  sense,  356 
Will,  188,  315 

Wilson,  Dr  Andrew,  quoted,  301 
Word,  relation  of,  to  impression, 
percept,  and  concept,  271 
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